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Like fortresses in. the clouds, lofty mesas called tepuis tower above 

J a 
forests edging the Amazon Basin. Author-photographer Liwe Creorge 
visits the region that inspired Sir Arthau Conan Doyle's Lost World, 


mA LOSS 


where unique plants and animals have remained all but unArnown. 


Searching for the Secrets of Gravity ss 


The force that keeps our planet circling the sun and our feet on the 
ground is not as simple as Newton thought. Ansathe + force may be at 


work os well, reports fohn Boslough. Photos 5 apa A Shia 


Braving the Northwest Passage se 


For centuries European seamen tried te reach the ‘ip Fast through 
tie icy waters of northern Canada Net until the early 1.4005 was the 
royore made, and not until last August was it made under sail and 
muscle power alone. Jeff MacInnis and photographer Mike Beedall 


describe their 2,300-mile journey aboard an 18-foot catamaran 


The Baltic: Arena of Power  «« 

The rules hove changed inthis traditional East-West buffer zone, 
with glasnost and perestroiha replacing hostility and suspicion 
Priit |, Veatlind and photegrapher Cotton Coulson find the seven 


Baltic nations cooperating to save the sea they share 


Are the Swiss Forests in Peril? «& 


For centuries forests have sheltered Swiss vatlevs from avatanches 


Today many trees, weakened by air pollution, Oisects, and former 


~. 7" th. = P fof pol fe i 
forestry practices, show alarming damage. Christian Mer tetia a) 


efforts to save the forests: Photos by the author and Sam Abell 


U.S. History ina Box es: 


On April 30 National ' Genaraphie EXPLORER will televise the 


opening of a Long Island family's time copsule, sealed a century age 


Space-age technology pre views the contents, mementos of President 


Benjamin Harrison's inaugural in 1889 and pomser cy Snore 
Washington's in ; 789), ‘Text by eats P. Field V, heir to the box, 


and Sentor Associate Editor Joseph Judge obtan by Sisse Bromberg. 


Cover: [na dreamlike swirl MemIbEES © oy Lenin grad § Airov Ballet perform 
iselle, The Soviet Union, doncing to the tune oj glusriost holds the full at- 


tention of its Baltic Seo negghbors Pho terranh by Cotton Coulson 
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Islands in Ti 


Lonely outposts of life, 9,094-foot-high Mount Roraima and related sandstone 
known os tepuis—tlift harshly beautiful worlds above the mists. 
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The fight of Angel Falls, the world’s highest, ends more than 


3,000 feet down the face of Auyan-teput. ‘More than a hundred 





tepuis—a Pemon Indian word for mountains—rise mainly in 


southeastern Venezuela; fewer than half have been explored. 








A delicate arrangement of some of the world’s toughest plants 
takes hold on an oasts of mosses and lichens atop Roraima’s 
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nearly soilless plateau. All are unique to the tepui region; perhaps 
half of Roraima’s species live only on that summet,. 


Blackened and sculptured by algae and fungi, the sandstone 


labyrinth atop Cuquenan swallows Venezuelan scientist Fabian 





Michelaongeli. Plants were first collected here tn 1963. Algae and 


fungi, along with water, are the chief agents of tepul erosion. 





South America (8 a 
piace fiove. and! 
think, if you take if 


right through from 


Darien to Fuego, it’s 
the grandest, richest, 
most wonderful bit of 
earth upon ths planet. 
Why shouldn't 
coOrmernin new ane 
wonderftul lie Wf] Such 


acountry? And why 


shouldnt we be the 
9 


men (to find tt out: 
— Sik ARTHUR CONAN DOYLE 
Tee cyt ft ari A io i | 


[nto the heart of Auvan- 
tepiut, @ bush pilot known as 
El Tigre pulls while author- 
photographer Uwe George 
pushes 0 dugout through an 
BO0-foot-deep conven at the 
mountain's base. When a 
rainstorm raised the creck 
20 feet in tbeo minutes, they 
nitddled. Waterfalls blocked 
their passage after little 
more than @ mile, 

Cloud buildup over tepiris 
—some lofty enough to create 
their own weather—relecses 
aa much as 150 inches of 
rain da year. Dfe violent run- 
off feeds headwaters of the 
Orinoce River. 


HE PATH through thick vegetation 
leading directly inte the clouds 
fall. Here ane t 


pery that I can onl 


erows steeper, 
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Lhe Way 1 50 steep and 
advance on all fours, 
thing sinned of decay—sweetish, heavy, pungent. 
lamina theastern Ven- 
eruela near the border with Brazil and Garyana 
ve cliff Tam trying to scale is 


ENOTTIOUS Sandstone mesa, oF cept 
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the lace of Mount 

At 9,094 feet 
(2,772 Meters) it soars above the surrounding savanna and tropical 
fortress 


(map, page 541), The 
Roraima, an 
forest like same vast, impregnable 
Phere 


such 


than a hundred 
tepuis—a Tnclias 
word: for mountains—scat 
over an aren of 
square miles (500,000 square kilo- 
meters). All the tepuis are 
while most have been visited, few- 
er than hall have been extensivels 
Nian them are hid 
ma cover, like the 
for days at a 
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are More 
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surface of Ve 
time. In some respects we 
more distant planet 
than we do about the vast and mys- 
terious tenuis of Venezuela 

6 a lrerman 
er | had long 
extraordinary 
MALOnS. 
the remains of might 
Dialeaus that at one tome 


ris, 


about thal 


Writer And explor 


been fascinated hy 


these PEON ior. 
The tepuis, in effect, are 
CANO COE 
stretched 
mors the entine ares. In the course 
of time the plateaus were largely 
worm down by ¢ 
only the 
ments to their existence 

As aresult 
Lions of Years, 
and animal lite 
unique: The ! 
top of Rormima in 
back plant 
nificantly ditferent 


rosion, leaving 


ol isolation over mil 
much of the plant 
ibop the tepwis is 
first expedition to the 
S84 brought 
samnies that Were siz- 
from 
anists 
quickly learn, not 
only has strange life-forms but all- 
swell. As 
one of my four Indian companions shouts 
 bsnatch my hand back from 
ncn tie perched atop one of the vines, Th 
' find it is more feared by the loca! 
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then known to bot: 
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too-familiar ones a [ reach for a hanelhi 
YINesS above Mme, 
ing: “Vernticwat a huge b ack cant 
nearly an it nreeiirets 


name means “24-hour ant,’ 
Uwe GEORGE is ¢ cplorations writer-editar for the German magazine (ree 


Ais assignments have taken him to Africa, the Arctic, the Untted States, 
and South America 


Nalin Geoerapite, 


Ma 4 ese 


Incians than scorpions. The ant’s sting causes brutal pain and a 
dangerous one-day fever that can be fatal to: those with & severe 
Wergic reaction 

“Careful, Uwe,” cautions my Venezuelan explorer friend, Jose 
Miguel Pérez, with a grim smile. “You're too big for ws to cart 
hay ke cl ‘A Ty A 

We continue to move upward, climbing higher and higher acros: 
overgrown ledges along the wail. From cracks and holes in the wall 


vater miushes ut under Nigh Pressure a5 if from a huge Durst water 
water gushes out under high pressure a5 if from a huge burst wate 


pipe. Even from the top, from the edge of the plateau hidden in the 


clouds, the water pours down on ws. Again-and-agaim muffled 





thuds in the vegetation deep below us signal that the streaming 
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thunderstorms tumble. Phe tig rains of summer have nol vel come 


sometime in late afternoon the heavy, somber cloud cover opens 
briefly one more time. The light of the sun, already far down the 
| wizon, makes Lint Fock wi cad | sp ifKle tor a moment lke pure Fold 


(old mvths and lerends awake 
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NW EUROPE not long after Columbus reached the New World 
the news spread of a country where humans lived without 
heads and where women went to war with strange pot- 
eoned arrows that were blown from pipes. The country 
wes supposed to be so rich in gold that the natives pow- 

dered themeelves-with gold dust 
sir Walter Radetich, better known for hr attempt to found the 





Virginia Colony, explored Guyana in 1595 and wrote of that fabled 
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Jv) National Geographic, Mav 9s? 


land: “The common soldier. ... shal find there more rich and bew- 
tifull cities, more temples adorned with golden Images. . . then ei- 
ther Corter found in Mexico, or Pazsare in Peru, CHiN 15-8 
Countrey that hath yet her Maydenhead, never sackt, turned, nor 
wrought, the face of the earth hath not beene torne . 

Raleigh went on to tell of a crystal mountain covered with dia- 
moncs and other precious stones where waters gush down. The 
mountain, Raleigh wrote, gave the impression of a “white Church 
towtre There falleth ouer it a mightie river which toucheth no 
parte of the side of the mountaine. but. . . falleth to the grounde 
with a terrible novse and clamor, as if 1000 great belles were kKnockt 

one against another, ... but what 
it hath | knowe not, nevther durst 
he or any of his men ascende to 
the toppe of the saide mountaimne, 
those people adioyning beeing his 
enemies (as they were} and the 
Way toilt so impassible.” 

Raleigh obviously bad seen a 
tepui, and his description is re- 
garded as the earliest written ref- 
erence to one, 


¥Y THOUGHTS are 
Interrupted by 
José Miguel 
calling me from 
shove: “Uwe, 
hurry up, we really have to reach 
the plateau before nightiail.” 
How right he is. Darkness quick- 
ly creeps up the rock wall, We 
cannot spend the night on the 
rain-soaked cliff. Just in the very 
last shimmer of the day, as cis- 
tant sheet lightning becomes 
brighter than the daylight, we 
reach the surface of the plateau 
at about §,500 feet. 

What I can distinguish of the 
landscape in the last daylight 
seems to have come out of a 
nightmare. Boulders and pinna- 
cles in every size and form are 
piled one on top of the other 
Stormy winds whip ice-cold rain 
into our faces. In the light of our 
lamps we stumble a few hundred yards farther, There is no thought 
of putting upa tent. There is not one square yard of flat surface 
What i¢ not naked, sippery rock is bottomless morass. 

Like wet dogs José Miguel and 1 craw! under the stony roof of a 
mushroam-shaped rock ledge and get into our sleeping bags. The 
Indians go off to another shelter. A thunderstorm of primeval pow- 
er breaks over us. The rolls of thunder last over a full minute each 
Lightning follows lightning, crashing Into the rocks, accompanied 
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“All their festive songs have 
Roraima for subject matter,” 
Genin botanist Richard 
Schomburgk wrote of the 
Pemon Indians, who tm 1842 
helped him climb the teput 
whose name means “singing 
af waterfalls.” It towers at 
for right in this view fram his 
savornina comp (left), @ per- 
spective confirmed by the au- 
thor (tep left). Schomburgk 
and his brother Robert—who 
first saw the tepul in 1838— 
foiled to reach the summit, 
but they excited Europe with 
specimens from a “botanical 
El Dorado,” such as one 
from a treein the tepui’s 
base forest (above). 
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bya torrential downpour. Secure in our sleeping bags, thowgh un 
certain of whether we share our shelter with scorpions or other pot 
SONOUS Creatures, We stare OUL Onto a scene that could easily hive 
been the set fora production of VA agner § Gorte relemMen Wang — lw 
igi af the Gods 

Depending on where the ightning strikes, new sets emerge one 
after another. It is easy to imagine the pinnacles and towers ol 
rock around ws as the ruins of temples from some strane, long- 
azo cultures. My mind conjures up colossal Egyptian statues 
(sreek ceities, Siamese pagodas, Roman gods, dwart clephants, 
and giant camels—all grown stiff for eternity 

With a deafening crash light- 
ning strikes the ledge cirecth, 
above us. | feel it tremble and 
fear it Will break off and bury us 
alive. But we have no choice: we 


must stay where we are 


HE THUNI DERSTO! RM 
lasts through the 
night. We cannot 
think of sleep, but 
lam happy: I am 





finally on Roraima 

From boyhood | read the 
works of the German-born ex- 
fiorer and scientist, Robert 
schomburek, who was probally, 
the first Luropean to se¢e Rorai- 
ma. Schomburgk explored! the 
tepui region for Britain's Roval 
Gcographical Society in 1838: Al 
though te himself never reached 
the top of Rornima, his writings 
Inspired others to continue ex 
Hloring (he Temotle area, among 
them a British botantét named 





Everard Im Thurn, who ff 
reached the top of Mount Rorai- 
maon December 18, 1884 

Back in Europe im Thurn lec- 
tured on his expedition, Cine of 
his performances in England was 
attended by novelist Arthur Co- 
nan Doyle of Sherlock Holmes 
fame, Dovie was 50 fascmmated by 

im irae account that he pub 

ished «novel in 1912 entitled Fhe Lost Woerid, [me bing the 


ascent of i 








th American plateau where prenist c plants and 
dinosaurs had lived Bolated and unchanged for millions of y ears 
In fact, scientists both then and now have been fascinated | by 
whit happens to species of plants and animals when they are isolat- 
ed at some place on earth, perhaps for millions of years. Have some 
lent species survived the times in remote corners of the earth 
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Sit ‘a as Mount Roraimea? 


Valional Geographic, May D089 


Lt SOME POINT in the early morming I must have fallen 
asleep; for lam awakened by the clatter of cups as José 
Miguel makes tea. . 
“How many different species of dinosaurs did you 
fi meetin your dreams?” he asks, 
“They were all struck by lightning," I reply. 
The morning air is clear and cole. In the midst of an endless 
ocean of thick clouds far below us, we stand on a stony raft whose 
wild surface surpasses anything I have ever seen, In the distance 
other tepuis-rise like “islands in time,” in the words of Charles 
Brewer-Carias, a Venezuelan writer who knows the region well, 
The nearest tepul, only a few miles away, is Cuquenan. From it . 
waterfalls plunge down into the clouds. One of our Indian guides Inflamed by the presence of 
gestures toward it. “Many men have climbed up, but no one has jasper, tumbling cascades 30 







ever come down again,” he says grimly. In fact, some have: But, psec cae . of En og 
behind it are tepuis where no human may ever have set foot. ee the sandstone from 
According to the Indians, there 6 a possible campsite some six eC a ere nip , 
miles to the north on Roraima. It is an all-day hike because of the Some of the world's oldest 
difficult terrain, and we set off immediately. sandstone, these deposits 


We make our way painfully over a rocky landscape that I come were laid down at least 1.8 
to think of as “rain desert.” Most of the mineral nutrients that are billion years ago atop the 
essential to plant growth have been washed away by incessant rain- Guayana shield, the oldest 
fall. Vet beautiful miniature oases bloom here, combinations of rock in South America, 
many species of plants that seem to survive on water and air alone, = "“™** tenet 

Until recently no one knew Roraima's age. Then, a few years 
ago, geologists discovered sites where molten rock had thrust its 
way between layers of sandstone after the ancient plateaus were 
formed. The geologists conducted chronologicallating tests on the 
igneous diabase and other rocks and came up with an astonishing 
result: The sandstone here is at least 1.8 billion years old. 

Thus, Roraima dates back toa period before even the most prim- 
itive life-forms existed in the oceans. [t would be another 1.2 billion 
years before plants.and animals emerged from those oceans to live 
on land. 

Such vast expanses of time are incomprehensible to most of us, 
and we try to reduce those periods to measurable human terms. 

The best example I know is offered by writer John McPhee in his 
book Basin and Range, “With your arms spread wide... to repre- 
sent all time on earth,” McPhee wrote, “look at one hand with its 
line of life. ... All of the Cenozoic isin a fingerprint, and in a single 
stroke with a medium-grained nail file you could eradicate human 
history." 

Roraima’s sedimentary rock was already age-old when South 
America and Africa were joined together in the prehistoric conti- 
nent now called Gondwana. Gondwana began to break up some 
135 million vears ago, yet evidence of the original junction still ex- 
ists: Cliffs and mesa-like mountains in the western Sahara consist of 
sandstone similar to that of Mount Roraima. 

It was Im Thurn who first brought back hitherto unknown plant 
gpecies from Roraima. Like Charles Darwin, who had discovered 
and described species of the Galdpagos Islands half a century earli- 
er, he had found new examples of life-forms that had been isolated 
over eons of time. 

None of us who followed Im Thurn te Roraima have found pri- 
mordial creatures or their fossil remains there, but the terrain is so 
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lowlunds. New species are-still 
being discovered. 

Able to penetrate cloud cover 
and vegetation, satellite radar 
images provided information 
for this illustration, enconpass- 
ing 13,000 square niles. 
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Like other tepui observers, 
geologists are just beginning 
to understand the nature of 
fepuis. The artwork on the 
opposite page reflects a 
widely held theory, which 
stresses erosion while 
acknowledging the impor- 
believes that uplift played an 
equal, if mot greater, role in 
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difficult that only a fraction of the tepul’s 44 square miles has so far 
been explored. 

As we hike toward the campsite, the boulder-strewn terrain be- 
comes increasingly savage; I feel as though I am walking through 
the ruins of a bombed-out city. Then suddenly we enter a canyon so 
spectacularly beautiful it seems to have been drawn from a fairy 
tale. Here and there the grownd beneath our feet consists entirely of 
sparkling white and pink crystals. Dr. Brewer-Carias, who discov- 
ered the canyon in 1976, named it Valle de los Cristales—“valley of 
the crystals," 

The canyon ends abruptly on the east side of Roraima, and here 
a waterfall pours over an outcropping of crystal. The light reflects 
from it as if from a mirror broken into a thousand pieces, The leg- 
end of Raleigh's crystal mountain becomes reality. 

Beyond the canyon we find the campsite and set wp for the nizht 
at the edge of a huge unexplored area known as the “great laby- 
rinth of the north.” It is a three-square-mile region of jumbled rock 
towers and chasms a5 deep as 150 feet. The Indians tell ws that 
there are diamonds to be found in the labyrinth, but they stoutly 
refuse to set foot there, José Miguel and T agree to explore a bit of 
it the next morning and then bed down for the night. 

During the night [ hear a weird scream that seems to come from 
far away in the labyrinth. The sound calls to mind again Arthur 
Conan Doyle's novel The Lost World, in which the narrator, E, D. 
Malone, hears similar screams one night while his group is camped. 

“We were all sleeping round our dying fire,” says Malone, 
“when we were aroused —or, rather, | should say, shot out of our 
slumbers— by a succession of the mast frightful cries and screams to 
Which I have ever listened. I know no sound to which I could caom- 
pare this amazing tumult, which seemed to come from some spot 
within a few bundred yards of our camp,” 

Malone described the screams at length and later attributed them 
to a dinosaur. Once again [ hear the ghastly sound that seems to 
emanate from the labyrinth, and for a moment I consider waking 
the snoring José Miguel. Then quiet descends, and after a time I 
drift off as well. 


HE NEXT MORNING José Miguel and I enter the laby- 
rinth, It is aroofless Hades clothed in ghostly swaths of 
fog; and soon a steady rain begins to fall. Moving is tor- 
ture; our boots cling to the wet morass at the bottom of 
the chasms that quickly obliterates our footsteps. To 

move only 2%) or 300 yards takes us several hours. 

José Miguel and I become separated. I call to him and he calle to 
me, but the calls come back from every direction as strangely mixed 
echoes. As | penetrate farther into the labyrinth, | recall the weird 
screams of the previous night. At each turn I expect to meet the 
source of the screams in the form of some monstrous creature. And 
then I do encounter a very strange creature indeed. 

lt is a monster but only in miniature —a toad less than an inch 
long with enormous eves and askin completely covered with warts. 

This is not the source of the screams, but it is a fascinating crea- 
ture nonetheless. T recognize the toad as the species Oreophrynella 
queicni, a relative of which was recorded ecarlieron a group of 
tepuis known as Neblina. I had been told by a herpetologist on the 
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‘Nota bird, my dear Roxton 
adinosaur. Wothing else could 
foe fet sich ao track.” Gamboling 
ieudnodons (left) ancl swooping 
pterodactyis met the heroes of Ar 
thor Conan Deyle’s Lost World, set 
ond feput Inspired by the lectures 
of Everard [m Thurn, who scaled 
Roraimda in 1884, Dovle embroced 
fhe erroneous netion. that temut tife 
Wins frozen tn time. Ais imoagind- 
fon seems Cast in stome as shapes 
reminiscent of the Mesoacotc loom 
in the mists of Murisipoan-tepuil 
(right). The toad Oreophrynello 
quclehit—o species discovered on 
Roraima in L854 (below)—retains 
primitive tritits not becouse of 
molotion but becouse the environ- 
nent has met forced tt to change 
Barely an inch long, it comnot 
hop or Sari, 








ture monster may well date back t 
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oii ose Miguel anc in Up AAI anc MaKe Oo 
vi amp, The Indians seem surprised fe us, AS if we 
hac aped from the labyrinth by some magic charm. The next 
morming we make our descent from Roraima. To this day I do not 
know the source of the terrible screams that night in the labyrinth 
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D trmantlo Michelangeli. Other leading members inclu 
Armando’s brother, Fabian, who i a biochemist, Dr. Armando 
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(ripped by “tepul fever,” the 
Outher joined sie expeditions to 
the region between I984 cri 
[SS4). Cin tie first, suide lose 
Wiguel Perec (left, far right) 
ond Pemon Indion assistants 


wit out a beni storm on 


Rordima. Reached tn on all-day 


climb, tt can be scoled withouw! 
nowWnhaee rire rear 

Speeding fepui research, heli 
COPTErs Serviced this CoM crt 
Cugquenan (below). One foery 


doy George walked a minute 


from his tent ond wis lost in the 


rocky chaos for hires. 
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Said Athrsétl thought they were seals, but when | srenkerl i hose 
[sau they were creatures with enormously lone necks and ageless 


reptilian faces. Each had four scale-covered fins tnsbeaci of legs 
For proof Alexander nimmaged through a pile of papers anc 


CHAM Up Wilh Some Orawiigs ol the creatures that he hac) mace al 


the time. To me they resembled plesiosaurs, mariné reptiles that 
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became extinct 65 milhon vears ago 
4 — i E - eo I x LT | Pet! a Tin a a ia ed 
Llexander had drawn the creatures to scale. indicating a lenrth 


t slightly less than three feet. “The length is important,” he ex 


rehistoric reptiles have survived, the. 


ri 


eae i ) 
plained, “Tor it wany of these 





i have to be small ones that could adapt ecologically, rathe 


than- giant dinosaurs that everyone shll hopes to come across. 


Some scientists think Alexander saw a large species of tropical 


otter that has a long neck. But Armando points out that rivers.on 


AUVE-Lopul are nol known (to contam fish—tbe otter's principal 
food—ane thus it -uniikely that otters would exist there 
Ltaving Alexander. we reachert the ata et ot VU an-tenul the nr 


ay Art) £ AT pec henenth sheer rock walls that dieap peared LooYye 
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us in a canopy of cloud and fog. Nearby a gossamer waterfall de 


scence softly from the heights: [ was luller 
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HE NEXT MOHNING the waterfall shimmered silver 
against the rose quarts of the rock wall, but its source 
still lay hidden in clouds far above. [his was the great 
Salto Angel, or Angel Falls, the world's highest falls, 
which plummets in two leaps §,212 feel down the 

eecarpment of Auvan-tepul 
Aniel Falls named notalter some beavenly being but after 
Jimmy Angel, aU, S. bush pifot 


who came acress the falls hy eC 
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centin 1935 while searching tor & 


eold-rich over he had once vet 
ed with a miming engineer. In his 
book about the tepui region, 
etal dfountom, L. BR. Dennt 
son quotes jimmy Angel on th 
pe mere c #1] WHS 1n Manam i 
roke, ae usual, Angel save 
“ane wondered just what | was 
eoing to de next. White I was sit 
ting in the hot lobby AM old 
[flow Came up to Mme Bd asked 
if l would fly him to Venezu 
ley I flew this.old fellow toa 
mountain mine thousand feet high 
in the (sran Sabana country of 
Veniezuels Phat mountain i 
i hell of a place to lond o plane 
but DT landed right where the 
CHATINeeE betel me to by A ue 
stream, and in three days we toox 
SevVenty-ivi POULT cil saad OUT 6] 
the gravel. We could have taken 
more, but | was alraicd to put too 
much extra weight in the plane.” 
[In the vears afterward Angel 
souEht many tGnoes to tind the 
TNOUNRLAIN BNC Le BIPenim aban 
He never cid, but he is immortal 
ized by the mighty cataract thal 
today bea 


That morning beside Ange! 
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Falls a helicopter arrived from 





Caracas to shuttle our team and 
mpplies up to the plateau of Auyan-tepui, Volkmar Vareschi and I 
were assigned to the first fight, and we buckled in behind the pilot 


Rall Serranc. As we clambed in a lehl spiral beside the fails, the 
forest below became an immense mosaic in Varying shaces of ereen 
At first glance Auyan-tepui seemed far more hospitable than the 

bleak and jagged surface of Roraima. The area where we landed 
was mostly moor and swamp, with scattered “islands” of bushes 
and small trees here and there. We quickly unloaded the helicopter 
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te sleep by the sound af 


The glistening leaves of 
Drosera roraimac lure, trap, 
then digest small insects and 
spiders, Dead leaves skirt 
this six-inch-toll specimen 
on Auyun-teput. Commonly 
How Os sundews, about a 
hundred drosera species in- 
hobit nutrient-poor souls 
ground the world, Sewen ore 
endemic to the tepui region. 





“A rain desert.” author George 
cilled this bleak corner of 
Auran-teput. ‘Te rapid munoff 
of torrential storms sweeps soil 
from this seo of rock, where aon 
island of lichens and mosses 
(below) anchors @ colony of 
Brocchinia reducta, These 
brametiods endure both intense 
solar rucdiation and cool, humic 
conditions. Deprived of mutri- 
ents from soil, they catch thetr 
own, digesting Insects that fall 
inte the water in their throdis. 
Bromeliads are & wide-ranging 
tropical family, but ony on 
tepuis hove they displayed 
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this carnivorous behavior. 

Unigue to the tepui region, 
five species of carnivorous sun 
pitchers thrive in more shel- 
tered, bogey stretches of the 
mesos, On Aracamuni, about 
275 miles southwest of Auyan- 
tepui, Hetiamphora tater (bot- 
tom left) attracts insects with 
its red nector glond. Walking 
inte the pitcher on downwaril 
nointing haies, wietins slip and 
drown in the funnel. But this 
beetle (left) was observed to 
visit with impunity and even ap- 
peared to be scavenging insect 
bodies from the pitcher. 
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After a time we returned to camp to welcome our colleagues 
as Raul delivered them along with our supplies and equipment. 
T noted that Radl never switched off the hehcopter engine; if 
it should fail to start again, we would all be prisoners-atop 
Auvan-tepu 

Rail left us before sunset, agreeing to return each day if possible, 
to fly us to inacnessible parts of the great plateau. By evening we 
had our camp well organized, and that night the usual violent thun- 
derstorm welcomed us to Auvan-tepun 


DAY OR TWo-after our arrival [ went on an orchid hunt 

| with Armando Subero and Gustavo Santana, both orchid 
enthusiasts who have discovered new species that may 
one day bear their names. 

“Don't bother with the flashy hothouse varieties up 
here,” Spates advised me. “You'll find orchids on Auyan with 
blossoms hardly bigger than a: pinhead.” 

Fifteen years ago Volkmar Vareschi, a specialist im orchids, dis- 
covered 61 different species—some of them new to-science—in an 
aren of barely five acres on a flank of Auyan-tepui. The soil was so 
infertile that most vegetation could hardly survive, but the area 
was an orchid paradise, 

I soon learned to look for the tiny magnificence of orchids among 
other, far larger plants and bushes. Each orchid occupies a specific 
environmental niche in which it survives. This may be simply an 
aecumulation of humus on the branch of a tree, a tuft of moss in the 
crevice of a rock, or some small area lit by the sun through a win- 
dow in the dark crown of the forest, 

Other plants on the tepuis find essential nutrients in more dra- 
matic wavs. During a walk with Fabian Michelangeli he singled 
outa small plant known as Heliamphora, or sun pitcher, The 
“nitcher" is a green cup with a bright red extension that attracts a 
variety of insects. The cup catches and holds rainwater. Insects 
light on the edge of the cup, enter on downward-pointing hairs, 
then lose their grip and fall into the water and drown. As their bod- 
ies decay, they release nitrogen and phosphorus, essential nutrients 
for the plant, which absorbs and digests them through special cells 
in the wall of the cup. Thus the cup is not only the sun pitcher's 
trap but also its stomach. 

For all their exotic life-forms the tepuis have familiar ones as 
well. One morning as I walked along the edge of aswamp, some- 
thing sparkled between my boots like a fiery red ruby. It was a 
drosera, a sundew, similar to ones 1 knew from childhood walks 
across the moors near my house in the suburbs of Hamburg. | had 
always been fascinated by the way the sundew attracts insects with 
its bright color and false promise of nectar. Once the insect touches 
down, the sundew’s sticky tentacles slowly close around it, and the 
plant digests its victim. Volkmar later told me that as far as we 
know, seven species of sundew are endemic to this region. 

One magical day I flew with Rail and Ramon Blanco, a profes 
sional violin and guitar maker and-an excellent climber, over a 
spectacular region in the northern portion of Auyan-tepul. The area 
is known as E) Valle de las Mil Columnas—*“the valley of a thou- 
sand columns" —but that is an understatement: There must be tens 
of thousands of rock towers and pinnacles there, some of them a 
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Onty the ghost remains of an 
ant killed by a macabre fun- 
gus in the tepui lowlands. 
Preying on ants in the trop- 
ics, the fungus Cordyceps 
Toydit begins tte attack as a 
microscopic spore that pene- 
trates the insect. Multiplying 
in the blood like yeast, within 
days the fungus digests 

ab Daren Ones exonete- 
soil sokite Maneatis, tha flix. 
gus fills and encases the 
bodies later sprout and 
release spores, starting the 
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“The setting sun once more poured over the red rocikty walls of 
Roraima...amagic fire.” This daily bewttchment restored the 
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Schomourgk brothers in L&42, strugeiing to dry piants in “meteo- 


rological conditions ... far from meeting with our approval.” 











feed on them occupy Gustave 


Flashing head feathers crown 
the hummingbird Lophornis 
pavonina—part of a genus com- 
monly called coquettes—found in 
abundance on Aracanmuni when 
the tepul wos first explored in 
1987, Ornithologist Miguel 
Lentine (below) also discovered 
two subspecies of flecatchers. 
Orchids and the butterflies that 


Santina on Aupan-tepui (right), 
Perhaps the world’s most adopt- 
able plonts, orchids compose 
nearly a tenth of the area's flora; 
some S00 species are incwn here. 
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thousand feet tall. As Raul rasan ¥ guided us amongthem, I fel 
as ii | were flying through Nlanhattan at ros nen) level 

As a special treat Radl let Ramdén and me off on a tower to walk 
around. Hovering just inches above the surface ie gestured for us 
to jump down, then shouted, “Only 15 minutes!” and was gone 

Our tower proved to be a roof garclen in the sky, contaming doz 
ens of different species of exotic plants. A cluster of beautiful vellow 
orchics at the very edge of the tower caught Ramon's eve, and he 
insisted on cae ting a specimen, There was oo use arguing. so ! 
held his: ankles as he lay on the rock surface and inched his way out 
aver the edge “He Managed to get his AM pe though [ don’t re- 
member now what species it was. only hope it was new to science 

Soon afterward Rail 1 picked us up, and we flew to an area 
known a4 Aonda Canyon. Here a mighty waterfall bursts from an 
opening halfway up a sheer cliff. To see where the water came 
from, Ral Hew to the top of the piateau. Dhere, mot tar from the 
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Tinted by decayed leaves, u 
creek on Auvon-tepul lures 
Rion Blanes to search for 
aquatic specimens, A new 
fenus of dquitic cricket was 
discovered here in 1984, 
Acidic anid nutrient-poor, 
tepid streams support little 
more than olgeec, mosses, cri 
insects. A. violin and ruitor 
moter, Alance lends his 
other talents as a collector 
and mountain climber to the 
Terramar Foundation, a 
Veretuclon association pro- 
moting tepul conservation 
and research. 


Aparaman Range. These tepuis 


ley threaded by 2 river in the eastern part of the plateau. We 
landed ona huge tlat rock beside the river, and for once Raul 
switched off = e helicopter engine 

It was a marvelous, beaming day, [he air wat clear, fresh, and 
stimulating 2 was intoxicated by the beauty of the valley. A violin 
bird Was singing ina nearby forest that was thick with orchicts 





Humming hinds, ne rhitng like precious stones, burzed in front of 
my face to Inspect this intrucer on their world, [he only other 
sound was the gurele and ripple of the river over the rocks 

(Cracks and crevices in the rock were filled with gold nuggets of 
all sizes. | reached into the cool, clear water and brought out a 
handful. Suddenly the treasure in 
my hand changed into translucent, 
shimmermne quartz. [he ee 
ny color of the water, produced b b 
decayed piants, had converted | the 
quart: to @old 

Y nearby pool in the river beck- 
oner brresistibls | took off rH 
eweat-stained clothes, dived in, 
and had the most memorable bat! 
of mv lite 

Lyingon the warm rock todry i 
the wind and sun, [conjured up vi- 
gions from the shapes af clouds 
overhead as 7 used to do in the 
cornfields at home. Only now in 
stead of cloud horses and cows, | 
BELA iC lowed ty TANNCSAUrs and steco 
saurs. And in piace of cloud storks 
ai a cTanes there were winged 
picrodactyls, That day I chris- 
Lened the Valley Shangri-la 

We left Auvan-tepul soon after- 
ward, and by way of a finale Ar- 
mando Michelangeli, Fadl, and | 
made an 2erial tour of a newhbor- 
INZ Eroup oF Lepuis Known 25 thre 


are largely unexplored because 
they are almost always draped in 
cloud cover. Six months earlier a 
group of scientists and explorers 
had landed here, but hay stayed 
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E WERE LUCEY, forit was December, in the dry 
SAS | anc We Were able Lo See fo Fe hcl litt of 






range, including the billowing plumes of a 


the 
dozen waterfalls plunging nearly halfa mile down 
a sheer frock wal] into an olive-h ued ones As ] 
locked out at the spectacular view from the seat beside Armando, 
my tepui fever shot up another ten degrees. 

In fact it was only four months later that Armando and | set foot 


National Geographic, May 1989 


mAparaman-tepul. He had organized another [erramar expedi- 

bon with severalof the same people [rom rayect, 

® VOR mar Vareschi 

not among us for that trip. And to the great 
hs later ina helicopter 


+ | 
for Raul 
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inclucime thi IncomMparao 
SCTTAnO Was 


ae he 
WwW Ol us all, West Rilled only months 
[ vas especially tracic, 


wad 
crash near Auyan-tepul. The loss wa 

was not piloting the helicopter at the time. Had he been, I feel 
somehow he would still be alive 
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Altogether we spent eight days on t 
ing and gathering samples of plant and animal life. As usual we 
and Volkmar spent long 
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journal. From these he would later 


hours sketching them in his. 
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“By contrast, the tepuis’ summits are amone those rare places 
left on earth where 100 percent of the plant species are native, We 
humans, who increasingly dominate the earth, need standards by 
which to judge what we are doing to our environment. The tepuis 
offer priceless insignts into that process.” 


NOUR Way back from Aparaman we stopped at Auyan- 
tepui to visit the valley I had called Shangri-la 
Here | would have my most memorable adventure 
in the bizarre world of the tepuis. It occurred while 
Armande and I were exploring the river there. In 
places it disappeared among boul- 





ders aS large as houses and into 
which tt had carved sizable caves. 
Now, In the dry season, maostof the 
caves were above river ievel. 
While Armando explored outside, 
[ entered one of the caves to sev 
what I could fine 

Though I had no flashligat, | 
could see well enough bv light 
coming through gaps in the rock 
overhead. The floor of the cave 
was covered with white sand that 
had been washed in by the river 
As I made my way along, I noticed 
aA peculiar, pungent odor coming 
from somewhere in the cave. At 
lenvth the light began to fade, and 
Lturned back to the entrance. As! 
neared it, | noticed a number of 
large paw prints in the sand and 
some smaller ones too. | was sure 
they hadn't been there when | entéred the cave, 

As Lemerged from the cave, Armando was shouting and waving. 
"T thought vou'd had it,” he said. “Just a moment ago a mountain 
lion and two cubs came out of the cave. They saw me and ran off, 
but I was sure you'd met up with them inside and were in troub 

Looking back on it, | realize [ must have passed the three lions in 
their lair in aside chamber or corridor off the main tunnel. If I had 
seen them at that moment, the Honess would doubtless have taken 
iLas a threat, and inceed I would have been in trouble. 

What fascinated Armando and me was the existence on AUVan- 
tepui of mountain lions, which had never been seen there before. 
The classic prey of the mountain lion is the lowland tapir, which 
also has never been seen on a tepui and which, unlike the mountain 
lion, could never climb up or down the steep inclines. But afew 
months later several Terramar scientists came across some three- 
toed footorints in a dried mudbank of Shangri-la valley, The foot- 
prints strongly resembled those of the lowland tapir, whose actual 
discovery on top of a tepui would be noteworthy, but not as much 
of a scientific sensailion a3 the existence there of a prehistoric lizard 

Only a well-organized and long-term expedition could make such 
a discovery. If anyone could do it, it would be Armando and Terra- 
mar. l can feel my tepui fever rising again. L] 
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Scars of waterfalis past score 
?,000-foot-high Aparaman- 
tepui during the dry season 
(above), In 1987 quthor 
George became the first to 
stand on its summit. Explor- 
ing the crevices of its jur- 
bled surface fleft), Brice 
Holst of the Missouri Botan- 
toal (rarden discovered a 
new bromeliad, 

Collection and anaiysis of 
tepui flora and found ts an 
ongoing odyvsser. Notes tepul 
entomologist Poul Spangler: 
"Many of the experts who 
will study and classify these 


materiais ore mot vet born.” 
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By JOHN BOSLOUGH 
Photographs by JAMES A. SUGAR. wack saz 


/PHRAIM FISCHBACH'S problem was snakewood. [t waslate 1985, and Fisch- 
hach wasontosomething. fright, it would beone of the biggest discoveries 
in science since Isaac Newton saw an apple fall, then explained why 

Fischbach, a theoretical physicist at Indiana's Purdue University, be- 
lieved he had found anatural force counteracting gravity, He knew it was 
preposterous—only fantasy or science fiction. But if it existed, it could 
force us to reevaluate our view of the universe 

To help prove his discovery, Fischbach had to know how gravity affected 
snakewood. But he had no idea whatit was or where to find it 

Fischbach wat treading dangerously 
(sravity, in a sense discovered by Newton 
three centuries ago, 15 a cornerstone of mod- 
ernscience. Newton's Principia, often called 
the greatest scientific book of all time, |aid 
out the mécharics of gravity and, conse- 
quently, af the entire known universe 

As the force that attracts conglomerates of 
matter to one another, gravity has a limitless 
pull. It keeps the moon orbiting the earth, the 
earth in place around the sun, and our solar 
system within the galaxy, orchestrating the 
universe in a cosmic life-and-death dance. 

Of the four known natural forces, gravity 
was the first seen but is the least understood 
The others are electromagnetism, which we 
know as électricity, magnetism, and light; 
the strong force binding atomic nuclei; and the weak force causing rachoactive decay 

Though gravity rules the universe, the other forces are trilhons of times stronger. 
Take any kitchen magnet, for instance. [ts electromagnetic feld is stronger—over a 
space of a few inches—than the earth's entire gravitational field. Earth's gravity field 
isso weak that when you pickuparock, your muscies areeasily overcoming the pull of 
the planet's entire 6,000,000,000,000,000,000,000,000 kilograms (6.6 sextillion tons) 
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THOUGH FAMILIAR as a falling apple, grovity remains the least understood force mi nature 
Dropping throuweh a vacuum, o feather and an apple fulfill Galileo's bold prediction of 
1638: All objects fall at the same rate of acceleration. Or do Mey? Purdue University 
physicist Ephroim Fischboch (above) and others suggest that a previously unknown force 
my counteract gravity, making objects fall ar different rates 
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How gravity works 


| \\\ \Bricks fall. Tides surge in. Planets circle the sun. Why? 
“| \\Bebause objects attract gach other—a revolutionary idea 
if \ | Proposed j in 1687 by Sir Isaac Newton, who defined that * 7 L 
| Oe ‘attraction with precise, orderly equations. Newton, however, Sef 
<—, . \fedjletdtd.expliimeall the effects of gravity on a cosmic scale. _—j, | @ Le 
When Albert Einstein extended our knowledge in 1916 with | | | | 
Soa ch ep ifs vity, the universe took on a bizarre ie 
~ a look, Bist his approach—which certifies Sz } . 
h | dod portrimation in most cases—proved~ 
lem used. Thus Newton Still gets us 
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(he curvature of space 
bith produces its greatest 
nffect= around objects 
With Ahi rest ¢ en’ ath 
a fe sun or other stars. XS 
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Poll a fibard bal aiorg the 


sheet in the general direectron 


of a.dimple, ane it will « dip * ‘ a When = star runs oat of 
teward tne dir pple and reall 7 - nuciear fuel, it can collapse 
away ata different angle. in ele Unener ES win Wiese aE 
the same way, the path of any . W stretching the sheet to 
form of matter or energy — infinity, gravity intersites 


anne fender liepht — will ae Just a a ball circles Unimaginaaly crusting atoms 

as it passes through the endlessly wittun a dimple and trapping any matter or 
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massive obnect a planet or satelfite ar ee ch a Slack hole, not even 
bits a massive object light can escape 
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atl spare (A) the lack of any — if your afup suddeniy 
gravitational freld means _ accelerates (6). 
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With this equivalence 
principle and his general 
ined theory, Einstein trans 
formed our understanding 

universe and its ori- 
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tom mechanecs 
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(rravity, too, t¢ the only force man cannot 
We Can increase, ce 
thers. But net cravity 
It cannot be reflected, stopped, or slowed. It 
always attracts, 

At least until Ephraim Fischbach. 

The idea of antigravity first crept—mad 
deningly—into Fischbach’s mind in 1979. He 
and another phvsicist, Samuel Aronson, were 
studying findings from an atomic -accelera- 
tor—or atom smasher—when they came upon 
asset of results they could not explain 

In seeming dehance of gravity, pa 
called kaons were behaving strangely in the 
We thoug 
explanation. Nothing worked 
hight we decided it 
a fifth force,” 
ze finding. Yet 
put the filth 
Meanwhile thes 


ravity experiments of the past 


control 


time SEVCH rev erse tl Mo 
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rticles 





accelerator. Says Fischbach: 
EeYVery possible 
Finally on Halloween 
could only bea new force- 

If true, 
they were 50 
force on hold for Six years 
(ee Same 
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RAVITY has alwavs occupied the best 
minds, including Galileo (ralilei 
the extraordinary 
lialian who was the 


L/th-centurs 
first modern 
hied, it had 
tate of Aritothe— 

Hea. cobs pete t to fall faster 
k ichcele had confused the 
effects of gravity's pull with the distance some 
thing could be propelled: You can throw a 
small rock farther than a big one, sothe bigone 
must fall faster. Galileo decided to see what 
actually happens. In Pisa, where he was born, 
[ cimbed the worn steps of the tower that has 
been leaning southward almost from the day il 
wis built inthe 13th century. Nicolé Beverini, 
a Lint of Pisa physicist whose specialty 
is gravity, chimbed with me 

“railed 


soentist Before toa been 


assumed — larly [rom a citi 
hal eravily Causes 
than a light one. 


rersity 


probably never dropped cannon 
halls or Anything else trom this tower, said 
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aferiats respond to the 
granite mountain behind hint. So 


misures how diferent mr 
atiraction of the 
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cr, no ond con explain the anomalies uncarthed 


Searching for the Secrets of Gravily 


reasr, acl some- 


Beverni, standing uneasily on one of the pre- 
carious. slanting baltonies. “He may have 
thought about it, but he didn t write about it.” 

Instead, be rolled balls of different weights 
down and up inclined planes. 
slowed them, making gravity's effect directly 
observable," said Bev erimi 

Galileo found that all objects, no matter 
what they're made of, fall at the same ever 
increasing rate. Thus, tf air resistance is 
Ignored, a cannonball and a wooden bail 
dropped simultaneoqusiy will strike the ground 
at the same time 

This conclusion seemed to be reinforced by 
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experiments conducted early this century by 


Raron Roland von per ati a Hungarian who 
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Glimpsing a powsinte 
fifth force 









This theory, which seems to flout our common 
sense, has met with skepticism from anise ap cig 


Chree-quarters of a century later Ephram 
Pischbach and Samuel Aronson took another 
li’ Ta iB | wee ly iron = yricinges 

What they Sa41v Was Starting. Said F isch- 
hach: “The Edtves tests actually showed that 

jects fallatshehtiy aitterent rates according 
to their atomic makeup—the more tizhil 
packed the atomic nucleus, the slower the fall 
EGtvis’s collenoues oublishe d the result= after 
he died. They ignored the differences as statis 
tically insignificant.” 

Fischbat A" PTroup analyzed the test m tLeft- 
fs of the Original oF VOSS CX DErImMmenis—saspe- 
tos, tallow, copper, water, and platinum, But 
they could not find one® mplenal snakewood 

“We needed complete results,” said Fisch- 

a OM recnable Hrooklvn mative "Hl 
what was snakewood? We knew it 
dense, tropical wood— nothing more.” 
Fischbach sent imouirles to chemists and 
umbervarcds. to South AmericaeandtoHunga 
Y. No luck. One dav he read that 19th-century 
VIOUN MAaKErS Used snakewood fol Rows He 
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Sill, an answer may not come easil 


Saye 
Robert Dicke, an eminent f 
cist “Few experiments are simpler in prin- 
to put into practice, and so 
far-reaching in implication.” 

st the theary is simply to repeat 
the Edtvos experiments with modern equip 
ment carmied 
mut by Peter Thieberger, who floated a copper 
sphere in. a tank of water to search for the fifth 
force. Paul Bo , a University of Washing- 
bon aketass 
and aluminum and s 
Thine nse 


Princeton 
i Lol, hiircer 
Cme wav tote 


The first such experiment was 


fashtio ian weights of beryllium 
suspended them next 
cranite wall in 


CO An 
the Cascade Range 


National Gearraphic, 


May 2080 


“The idea is to see tf the cliff’s mass pulls cif- 
ferently on the two bodies,” he said. 

Bovnton and his colleagues detected varia 
tions but are sll working to see of the fifth 
force is the cause 

British geophysicists Keith Runcom and 
Bob Edge ranan expernment at & reservoir in 
Wales aimed at pinning down the filth force by 
measuring the gravitational pull of the water 
as the reservoir emptied and filled 

“We were definitely surprised,” said Edge, 
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tational attraction deviated about 5 percent 
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Like everybody, we're 


irom the expected 
Worried we ve missed something 

Donald H. Eckhardt, a geophysicist at the 
U.S. Air Force Geophysics Laboratory im 
Hedford, Massachusetts, 15 more sure of his 
results. He and his colleagues went upa North 
Carolina television tower nearly 600 meters 


high, measuring the pull of gravity, 

His group found a “significant departure’ 
from normal gravity, Sard Eckhardt ata recent 
meeting of physicists in Perth, Western Aus 
tralia The had gathered trom 
around the globe to try to sortout the fitth force 
and other gravity-related problems 
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Astronomers today look for chance 
alignments of objects in which the 
closer one, acting as a gravitational 
lens, distorts the other's image. Some 
jirst wae discovered in 1979. Light and 
radio waves from a distant quasar 
tonal field of a galaxy (diagram, left). 
Near alignment 
(orange) may pro- 


named MG1I31+ 0456 
(inset), was found in 
1987. More than opti- 
lenses moy help focus 
our picture of the 
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objects on earth to jiggle impercepti- 
bly? Yes, most scientists would say, 

but no one has yet found proof. Armed 
with the world’s largest wave detector, 
Ronald Drever of Caltech (below) re- 


ie td on tidus, Sotnaes tain tea 
(arrows) between weights suspended 
passing over the instruments, as in 
this time sequence, poragronees id, would 
and shortening the paths of light. 





= . . = 
inwisrore “etn 
j 


; the ‘ine ncn po li eo Her 


a 
5 | 
Seton wondered about this 
fan |&-month st rich before 
t 1 
Poreeo Gu Tie fae. 





Vf ie 7 ; Phi = r . . 1 , 
WITH AN UNPETTERED MIND ina bot) 


ticle 15 ry Ltd (eh rip a ise ijiti- 


bridge t iniversity’s Stephen Hawhine 


(rignt) leads the search for the holy grail 
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proportional te the 
square of their distance apart. An bie ten 
Gimes closer feel a pull not ten times but ahun- 
dred times greater 

And hit mathematical invention 
exMained why 
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Newton's Practia, written with 
mathematics to keep away “Tittle 
ers, Wis published anly by chance. Nearly 20 
years afte biden first explained gravity 
England's astronomer roval, kdmund 3 al Lees, 
aa him for help calculating planetary o1 

Newton had already done the work but 
add] lost the calculations, He did them again on 


the spot. Realizing the value of the research 
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Halley himself paid 
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to have the ma 
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sald Professor Rupert Hall of London's Impe 
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believe be did see the apple tall 
rial College, a leading Newton scholar. “He 
contirmed it at leas twice.” 
History’ s sec PaO 
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anel tuerineg Ar 
every other celestial object across the chasms 
of space. This concept may, surprisingly, re 

MmAin intact even with a filth force 
“Since the fitth force is so weak and its 
range limited to a few bundred kilometers 
Natrona 
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HE GLORY of general relativity, one 
of the most powerful scientific state- 
ments of all tome, 1s that it mare 
- predictions that Newton did not 
According to Einstein, gravity, when strong, 
slows time and bends space. In 1919 astrono- 
mers found that the tremendous mass of the 
sun curves space just enough to slow light 
traveling through it, thus accounting for the 
apparent displacement of a star on the far side 
of the sun—as an oar seems to bend in water 

Physicists foday think gravity played a 
major role in shaping the universe during its 
infancy, When matter, drawn to other matter 
by gravity, coalesced into stars and galaxies. 
some physicists think gravity ultimately could 
cause the end of the universe, too, ifits current 
expansion eventually reverses itself in a mas- 
sive gravitational contraction, 

Gravity is responsible for the strangest beast 
in the cosmic menagerie, “A black hole is a 
creation of gravity,” said Stephen W. Hawk- 
ing, a general relativist who holds Newton's 
old chair at Cambridge University. 

“Newton first posited the idea of escape 
velocity,” Hawking told mein his office in 
a back-street building that seemed ancient 
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ATTACHING the problem of geographte 
Vorlations in. grovity, technicians take 
rendings beside F- 16s at McIntyre Air 
National Guard Base m South Carolina. 
Lecal deviations are recorded to set inertial 
guidance systems for aircraft 

Gravity meters omay someday be used 
by security dgerts to detect intrinfers. The 
world's most sensitive meter, built by Colo- 
rado physicist fomes Foller (right), can 
detect even subtle chiunges in Ats position 





enough for Newton himself to have occupied 
“And 2 black holeis:an objectso dense thatthe 
speed required to escape its gravity is preater 
than that of light.” 

According to Finstein, during acatachysmic 
event in space ke the birth pangs of a black 
hole, waves of gravity should swarm back and 
forth across the field of space-time—as an 
earthquake sends shock waves through the 
earth. Elaborate gravity-wave detectors have 
been placed around the giobe to pick up these 
ghostly signals from space, though none have 


yet recorded an unambiguous signal. 


Because of Newton and Einstein, scientists 
today tan mensure gravity s effect with preci- 
sion. SOU, nobody knows exactly what crives 
gravity— what makes it happen. 

Quantum mechanics, a mathematical sy=- 
tem developed in the 1920s and ‘30s, describes 
in great detail how nature's other three forces 
work. Unfortunately, this leads to a paradox. 
General relativity says that any large object— 
a star, a planet, a football—acts in an entirely 
predictable manner. In general, quantum me- 
chanics merely makes statistical predictions 
for the behavior of subatomic matter: This 
means that there are different rules for these 
two realms. 

Einstein could not abide the randomness of 
quantum mechanics, God does not play dice 
with the world, he declared, He spent his last 
S0-years trying to-find asinegle theoretical state 
ment that would explain the behavior of both 
subatomic particles and the curved geometry 
of gravity 

The secret of this “theory ofeverything,” as 
physicists only half-jokingly call it, may lie at 
the beginning of the universe. When it was just 
a point of infinite heat, density, anc pure ener- 
gy, all four forces may have existed as one ina 
state of “symmetry.” 

As the universe exploded outward, symme- 
try was broken, and the forces split off from 
ane another. Three of the forces went to work 
inside atoms, employing tiny force carrier 
known as bosons. These short-lived subatom- 
it particles zip back and forth between pro- 
tons, neutrons, and electrons, binding them 
together or pushing them apart. Some physi- 
cists think particles called gravitons could do 
the same job for gravity. But no-sign of them 
has yet been seen 

“General relativity and quantum mechan- 
ics are simply two different things,” says Cal- 
tech’s Blandford, as he tosses two books onté 
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hisdesk, one on relativity and the otheronsub- 
atomic physics. “One side sees geometry. The 
other sees gravity as just another kind of quan- 
tim force,” 


THEORETICAL PHYSICISTS have tried 
to get around this split by using 
multidimensional geometry, Oxford 
University's Roger Penrose, a math- 
ematician with a supple, geometric mind 
that inspired several of Dutch artist M_C. 

Escher's marvelous visual illusions, envisions 
a subatomic world constructed of eight- 
dimensi¢nal objects called “twistors,” from 
which all four forces are generated 

Another contender for the “theory of every- 
thing” tithe is equally bizarre—the superstring 
theory. A creation of physicists John Schwarz 
af Caltech and Michael Green of the Universi- 
tof London, itsupposes basic building blocks 
made up of tiny strings af vibrating energy. 

These strings, open-ended or looped, are in- 
credibly small: Qme string is to the size of an 
atom 5.4n atom is to our solar system. Always 
moving, strings engage one another in a free- 
for-all dance—swaying, bumping, slidinginto 
one another in a process that could create 
every type of subatomic particle, including 
the elusive graviton, This theory combines the 
geometry of general relativity with the ran- 
domness of quantum mechanics. 

"There has always teen a problem fitting 
gravity into the scheme," says Schwarz. “But 
with strings, we find that.not only does gravity 
fit, it becomes necessary." He acknowledges 
that superstrings are still only a mathematical 
abstraction. 

some theorizers think 2 mew force such-as 
Ephraim Fischbach’s will be just the thing to 
unify gravity and the three quantum forces 
into physics’ so-called holy grail. 

Little wonder that the possibility of a mysti- 
cal fifth force is driving on seckers every- 
where, “A force counteracting gravity? It's 
enough to get anybody's heart pumping.” 
says Paul Boynton. 

Think of the possibilities. LY we could har- 
ness such a force, might we someday have 
craneless construction, cableless elevators, 
or spaceships zipping between planets on 
“hyperdrive” that engages the fifth force 
locked within subatomic particles? As you 
might expect, none of this has escaped the 
natice of the U.S. government, especially 
the Pentagon. 
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Exotic and expensive research aimed at 
pinning down the new force is already in 
the works. Physicists from the Los Alamos 
National Laboratory have joined with Italian 
physicists to find owtif a fifth force would have 
an effect on antimatter. (Antimatter is materi- 
al ideritical in mass but opposite in electrical 
charge from ordinary matter, Upon meeting, 
the two annihilate themselves in @ violent 
burst of energy). 

Scientistsat the European Space Agency are 
planning an experiment in space aimed at pre- 
cisely measuring the extent of fifth-force in- 
fluence on objects floating free of earth's 
gravitational pull. Japanese scientists work- 
ing at the Tsukuba National Laboratory will 
epin a large rotor to see what effect a fifth force 
might have on various metals. And Italian sci- 
entists at CERN in Geneva are undertaking a 
similar experiment to help establish the range 
of the hypothetical new force. 

Professor Romano Bizzarni of the Universi- 
ty of Rome explained what seemed to me to be 
an especially keen Italian interest in the fifth 
force. “We Italians cdo love our Galileo Galilei 
and gravity.” 


VRAVITY INFLUENCES virtually every- 
thing. Almost all mechanical de- 
vices on @arth, from clocks to 
hydroelectric dams, rely on gravity 
for their operation, So does all life. Gravity 
governs our height and shape and keeps us 
from falling off the surface of a ball spinning a 
thousand miles an hour at its Equator. 

“We are children of gravity,” says Dr. 
Ralph Pelligra, director of medical research at 
the National Aeronautics and Space Adminis- 
tration’s Ames Research Facility in Califor- 
nia. “As we age, we reach a point when we 
begin to yield to it. Sagging skin and organs, 
varicose veins, arthritis, failing hearts—these 
all come from. the lost battle against grevity. 

“We can’t touch it or see it. But it has guid- 
ed the evolutionary destiny of every plant and 
animal species and has dictated the size and 
shape of our organs and limbs.” 

The human ¢pine i¢ a cantilever and, our 
arméare levers, designed to overcome gravity. 
Save Pelligra: “Every bone and muscle ts 
aligned to maximize mobility in one g. Tf vou 
don't think so, look at the shapes of creatures 
that have evolved where gravity is not very 
significant — in the water." 

I like to envision a species of humanoids 
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in fhe world's toilet makers. Thomas: Bonen ord msisfants test models 


it 
ot Stevens Institute of Technology in. New Jersey, His work has promoted commodes 


Ciidtt ume compressed air ae well ae erovity to bull! pressure, this conmsenving water 


that, having evolved on the moon with one- 
axthenrth seravity, are double our heient but 
boo spindly to play basketball, On Jupiter, 
which has 318 times earth's mass, they might 
lock like pancakes with short legs 

Here on earth, gravity hardly exists for in 
sects: in fact it presents almost no danger to 
any animal on the small side of a mouse, ac 
cording to British geneticist ].B.Ss. Haldane 
“You can drop a mouse down a thouwsand- 
yard mine shaft, wrote Haldane, “and, on 
arriving at the bottom, itt @ets & sliz 
and walks away. A ratis killed, a man is bro- 
ken, a horse splashes,” 





hi shock 


ata cntil we tock Lo the f£ero-f enVironmeni 
of space did we find oul how much the human 
body isa gravity-dependent machine. [shared 
ii this tresiization high over the Gulfoal Mexico 
In an extraordinary NASA plane used to train 


ASLPOnAUTS 


Searching for the Secrets of Gravity 


The KC-135 aircraft, a milttary version of a 
Boeing 707, with «a near-empty fuselage pad 
ded like an asvlum, flies in a parabolic curve 
that creates a sensation of weightlessness for 
20 to 30 seconds. This occurs when the plane 
arrives at the top of 
off, and drops—making you feel as if you've 


arrived at the crest of a giant roller coaster 


a Steep climb, levels 


As the plane reached the top of its firs 
clim i, Cur] ior erupted ELTTHOT & iL doven tot a Be 
nau, photographer James Sugar, and me 
We whooped and yelled as we began floating 
free from gravity's bonds as only a handful of 
earthlings have ever done 

Free— but hetpless. [ted to swim. No luck 
with nothing but air for my arms and legs to 
push against. Jim Sugar snapped pictures as 
he floated by, oblivious of being on a collision 
course with arow of hard steel seats, With one 
hand [easily pushed him to safety 


rreat fun. But after 33 times 


ten minutes of weightlessness, 


At first It wns 
alittle over 


hsorented and nauseated 


a Le a é | | j 
ORE SERIOUS (damage to ite ody 
comes trom prolonged absence 


of gravity. We have learned 


ahout this 
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His first night aloft Oleg Atha, 
easily through the space 
fis head 


1 
wh weight on a pillow, felt large 
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ject fo 
another of Aibert Binstein' s contributions to 
the principie of equivalence 

[t states that there is no difference between 
the effect of gravity and that of ac 


they fire equivalent 
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elerathion 
Dhus a person falling will 


own weieht. an lea that heloed 


Cea LABOVE BHD Pee Bee 


Microscopic polystyrene spheres made 
aboard a space shuttle in 1982 beaded 
perfectly (above right), as did a drop 
of water on the Soviet space station 
Salyut 4 (above). Now used by many 
industries to calibrate instnoments, 
the spheres outperform those made on 
earth (right). 


i Binstem to his grand theory of gravit 
eneral \reLALIVICY 
Sahin, bike the Thi 
earth. GCimly its 
forward motion prevents it from crashing. To 
Atkov the effect was the same as being inside a 
freely falling eleyatot 


4tkov s 


His muscles, which were no longer needed 


An Orbiting -=pace 


continuously falls toward 


body reacted profounedl, 


for supporting his body or lilting things, atro- 
nhied rapidly 
dav. “T could se 
CVES, Said Woe ania! 
ited him in VLoscow 
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despite Intense exercise each 


them wither befere om 
oomonaul when I vis- 


ImMUlery underemploved, 


“T became lethargic and fatigued, far 
than | had expected.” When he landed afte 
eight months in space, he was so weak he had 
to be carried on a stretcher. He 
trip to space “more thane 

Wiedical researchers are 


tentahvely planned trip to 


Wworred 
Vlars 
three vears round-trip,” Dr. Harold 
NASA geTosnace physician a 


onders: “Is there 


about i 
taking me 
lorie cS 
sandler, a 


Ames, a PomMntin sending 
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Searching for the Secrets of Gravity 





URING THE Apollo 11 mission to thr 
moon in 19469, NASA learned 


ons [There too When the luna 

MOLE LaPee nodes on the Sea of Tras pulls 

ty, pilot Neil Armstrong was shocked to find 

he had missed thi Dro ected Anne Stte . 
seven kilometers, a potentially fatal error. 

Project Scientists later determined that the 


spacecraft had been jolted from its planned 
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the density. of 


arities 1m 
mantle ef rectly affect the gravity measured at 
surface.’ Brad Hager ex 
plained in his office at Caltech. For instance, 
gravity is especially strong tn central Africa 
and the Himalaya and noticeably weaker in 
the Hudson Bay area and the Indian 
“This has helped us draw a picture of core and 
mantle dynamics, which ultimately explain 
the @arth’s geology 


the geqni cst 


Licean 


Seqreiy Hg for tte Secrets of Gerovits 


17 ROPE proves more than child's 
ronduts aboard ¢ 


Achteving 


PUMPI 
Diaty for capiring det 
NASA train ng aircraf 70 sec- 
onds of weightlessness by fiving porabolos, 
the plane—hnown as tie Vomit Comet 
gives Candicgates a dose of life without the 


most bosic [feline of all-—gravity 


Gravity can Vary even when the surface is 
flat—important for mineral and oil prospec- 
tors, Using gravity meters, they look forstrong 
local reacings that | ore- 
Dearing Minerals Or WEAK Signals that could 


“an inclicate oense, 


lead to petroleum-rich salt domes 

The meters measure the gravitational pull 
e of the 
lifth-force experiments, Crssineiciad models 
costing about $40,000 can detect a change of 
as litthe as .00003 ounce m the weight of a per- 
son. They can even find a person behind a 
wall—or report the shape of a hidden under- 
around passage. 


OM ct SU opPe ‘nicked MASS. Mur in i ke 70M 


E HAVE BEGUN to use Newton's 
discovery. Might We someday 
contre! it? Probably since 
the field of spain SPace-lime in 
¥ Positive and 
like ne e's other forces. 
cists think gravity with ami 
nus sign c ould exist sOmMmep ace in the universe 
Orthat somewhere else out there could be nez- 
ative mass that would have the effect of can- 
celing out the gravity of positive mass-like us 

And then there 1 still Ephraim Fischbach to 
contend with, Scientists are already contem- 
plating uses for his fifth force. Butsays Fisch- 
bach: *'We just don't know yet where it could 
take Us —juUslas nobody knew in the 1870s that 
the discovery 
would lead to television.” 

Newton knew that gravity kept everything 
in the sky in its place. Today we think that it 
also created the universe and could one day 
bring it to an end ina final gravitational day of 
atonement, thatit stokes the fusion fires of the 
stars, slows down the galaxies in their outward 
hurtle, and makes the planets round—and 
hat our bodies need it more than we think 

How would Newton look on our achieve- 
ments? Said Professor Halli during my visit to 
his Oxfordshire farmbouse: “He 
rather plea Afterall, 
the secret of the universe, and he thought tha 






not. 

# j i nate = j t rT | i 
which we dwell does not carry 
negative charges 


ti 








, ome physi 





of electrom: aenetism eventual 


would be 


Sevi, | Til Sure he we 1s a Te 


| | 2 i} 
— Las 


gravity held it” 


i 5 
al 





> 


Through a shifting seascape of Arctic ice my partner, Mike Beedell, and I haul our 





- By JEFF MacINNIS 








west Fassage 


Photographs by MIKE BEEDELL 


fT THE peeam of a North- 
west Passage lured Euro 
, pean explorers for 


centuries with the promise of a 
quick, if hazardous, Arcticsea 
route across the New World to 
the wealth of Asin. Place-names 
throughout the 4,000-mile-long 
passage read like a-roster of 
those who challenged its icy lab- 
vrinth of more than 18,000 is- 
lancs — Balfin, Hudson, Davis, 
Foxe, Parry, Bylot, Sverdrup. 
Many gave their lives in the 
search. Sir John Franklin's 1845 
expedition was lost with two 
ships and 129 men, inspiring 


A book on the yoyade by Jeff 
Marcin entitle Polar Poses will 
be publttherd thic month by Random 


House of Canada. 
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APPROXIMATE LiMiT—" 
OF MULTIYEAR ICE 


dozens of subsequent expedi- 
tions to find and rescue him, 
none of them successful. 

Finally, in 1903, the Norwe- 
iain explorer Roald Amundsen, 
who was later the first to reach 
the South Pole, set aff through 
the passage from east to west in 
his 70-foot motorized sailer, 
Gita. After three years Amuinel- 
sen became the first to navigate 
the entire passage. Others have 
sinte made the voyage, includ- 
ing the Canadian schooner $2, 
och, the U, 5. supertanker 
Manhattan, and Arctic explorer 
John Bockstoce, who compieted 
the journey in 1980 in a motor- 
ized omiak, an Inuit walrus- 
hide boat 

But noone had ever traversed 
the Northwest Passage under 
wind power alone. Inspired by 
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my previous jourmmeys to the 
Arctic and by journals of the 
early explorers, I had long 
hoped to sail the passage. On 
July 20, 1986, after two years of 
planning, | set out with photog- 
rapher and Arctic veteran Mike 
Beedell in our fiberglass Hobie 
catamaran from the town of 
Inuvik, above the mouth of the 
Mackenzie River, It was to take 
is three SUMMer seasons io sail 
and haul our double-hulleed craft 
eastward through the heart of 
the passage's storm- and ice- 
racked seas to our ultimate goal, 
Pond Inlet by Baffin Bay. 

Near the end of the voyage, 
in August 1988, we pass beneath 
the sheer 2,000+foot-high lime- 
Stone cliffs at Cape Clarence 
(right) on the northeastern tip 
of Somerset Island. 
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€ x Northwest Passage 
ae De A 
Nie, é IN THE WAKE of legend, Jeff MacInnis arul Mike 
ht. 2 i tae ASE 3 Ff 4 Beedell sailed their catamaran through the 
‘ wa = a 4 o narrow passages sought by Sir John Franklin 
tial and others ond fimally conquered by Roald 
< * _. : Amundsen. Sometimes wind driven, other 
a a a ~ Ffin. times hauling thelr craft over ice, the team 
ea — '» completed their voyage in three seasons. 
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trapeze’ on one of two 
rigcer-like wings that helped 
olfset the vt of the boat in a stil 
breeze. Here in Franklin Bay 
curing our first season we hurth 


alone al 


AO knots, cdocring ice 
ioes littering the surface 
Throughout the voyage we 


i 1 =. di = uF 7 
{ Pours fa ts Wil! r 


first designed for use by US 





Navy fiehter pilots We were 
never tethered to the boat: then 
Were enough lines om board 
if the catamaran 
CADSLFe oF sank, we could be 
drageed under 

The agony of deep cold etche: 
Mike's rimed face (above) dur 
ing our second season, When the 
thermometer stood at 1O°F and 
storm winds created a windchill 
of minus 40°. Dhe storm forced 
us to drag-our boat over razor- 
SNArp Ice Liat puMmctur 4 the fi 
berglass hulls. We began talking 
On Water ane were forced ti 
come ashore at Cane Anne on 
somerset Island. There we left 
the Dboaton the open tundra and 
Wert airlifted nut We Were leas 
than S00 cniles from Baffin Bay 


and hoped to reach it the follow 
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AKESHIFT ¢row's nest 
- (below) extended our 
Wisibility by several 
miles. Using a foot sling, we 
would haul ourselves halfway 
up the catamaran’s 278-foot mast 
to scout the best route through 
the surrounding ice. Here in 
Victoria Strait during our séc- 
one SSacan We Were caetit in 
the grip of impenetrable ice floes 
for 12 out of 40 days-at sen. Dur. 
ing that time we were carried 
some §0 miles in a circular path 









that lett us farther behind than 
when we started, 

During our flight back to the 
Arctic each season, we were 
able to appraise the ice that lay 
ahead of ws, Tt usually resem- 
bied a giant jigsaw puxzle 
(bottom), whose pieces constant- 
ly shifted like a kaleidoscope 
and could come together within 
hours to form a solid mass, 
Despite the obstacles we made 
more than a thousand miles dur: 
Ing OUT Second season, when 


several other boats challenging 
the Northwest Passage made al- 
most no headway at all. One ael- 
vantage, though a painful one, 
was our ability to haul the cata- 
maran considerable distances 
over the ice. At the-end of the 
trip we calculated that we-had 
hauled the boat a total of about 
35 miles— more than one per- 
cent of the entire distance 

We could never pause when 
hauling through current-criven 
slush and ice for fear that the 
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oes would slam together and 
crush one or both of the hulls 
Atsuch times lL came to think of 
the Northwest Passage as a land 
that devours ships 

We also tied to keep up mo- 
Mtn Wien haul ne OVE ice 
that contained shallow melt 
witter pools, lest we fall through 
rotten ice and tear our thin sur- 
vival suits or, far worse, brenk a 
leg. Fhougeh we carned a racdto 
the chance of rescue in many ar- 


ea5 was slim, and one man could 


Broving the Noriiewerl Passage 


never haul the boat with the 
other oné on Bboare 

Here I pull at the bow (below) 
while Mike pushes from the 
stern on the ice pack south of 
Victoria Island, Fully loaded the 
catamaran welgned 70M) pounds 

20 Tor 

aN pues And equipment, much 
of it stowed in the twin hulls, 


$50 for the boat and ; 


Weight was a key factor, even 
for food. We limited ourselves to 


with 
lightweight but high-energy 


POU ard a halla day, 


dered milk, dried fruit, cheese, 
and various freeze-dried dishes 
[In the virtually endless light 
of Arctic summer we spent 2s 
many 2s 2) hours at a time un 
der way, With short intervals to 
camp on the ice or ashore. We 
cooked only when we camped, 
ing a small gas unit that 


gered notoanly as our stove bul 


also as a torch to warm the fi- 
bereiass hulls when we had te 
pateh & leak with oon resin 





ASES. AT SEA, a melt pool the Northwest Passage: an un provided penerous support for 


otithe surface ofanice touched wilderness, an icy bar- the voyage. 
floe provides me with a ricade, a crucible of history, an Driven ashore by a violent 
welcome drink off Victoria Is- endless challenge. On a more storm that we barely survived, 
land during our second season, mundane note, the word Mike and I camp (below) at As- 
Overlong periodsoftimesaltin “Schooner” at the bow honors ton Bay on Somerset Island. Ta 





sea ice lenches out, leaving a Canadian beer whose maker shield our tent from hurricane 
fresher ice on the surface, which force winds, we built a wall af 
melts in the summer sun. With snow blocks to windward, cut- 
Such a Constant source of pota- ting the blocks with one of the 
ble water we were able to limit catamaran’s paddles, The pacl- 
the amount we carried aboard dies were enormously versatile, 
to less than two days" emergency cerving as radio-antenna masts, 
supply. Of we had had to carry shovels, ice prods, snow knives, 
enough fresh water for six and potential argument set- 
weeks, we could never have ters — whoever had one in his 
made the vovyage—the weigh! hand at the time would win 
and Volume of the water would [n the soft giow of the mid- 
have left littl room tor anything nignt sun (right) Perception 
else, and hauling the boat would faces a-30-foot-high jumble of 
have been impossible. ice floes off the southern coast 

1 named the Catamaran Per of Victoria island. Once again 
ception because to me she was Mike and I go overside to push 
the earliest perception of how and coax the catamaran toward 
the voyage could be made, The ASingle narrow band of open 
word also symbolizes the citfer- walter that leads in the right 
ent perceptions people have of direction — east. 
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We encountered in Cun- 
ningham Inlet off Somerset Is- 
and during our third and final 
Season. AS We approached ten ol 
the graceful creatures, blowing 
and lazing on the surface, thev 
dived, and we could see their 
ehioastiv white forms in the blue- 
green waler beneath our hulls 


As we-sailed deeper into the-in 


CEL, WE CAME GCroess SeVeral More 
pods, all smheriingehy curious but 
still wary 


Each summer same 1,500 


eo 
lugas gather in Cunningham [n- 
fet, drawn in part by the clean 
canid-and-gravel bottom in the 
shallows. Here the belugas rub 
away the yellowing outer layer 


fl 


of their skin and emerge a beau- 
titul sparkling white, a5 dis 
played by the lone beluga (top 
neht) that “spy-hopperd” as we 


504 


approached — rising vertically 


nbove the curiace to inspect the 


ttrange. twin-bodied intruder on 


Its home Lerritory 

To stud Vv the Geluga's behav- 
lor and migratory patterns, the 
Canadian government main 
toms a small research station at 
Cunningham Inlet. We were 
welcomed by Tom Smith, 4 re- 
search biologist; Tony Martin, a 
cetologist from Cambridge. En- 
rland: aid Kathy Frost, @ biolo- 
mist with the Alaska Department 
of Fish and Game 

lhe station consistec! of two 
tents and a 10-by-15-foot wood- 
en laboratory shack —luxurious 
accommodations by Arctic stan- 
dards. Over pork chops and 
Verctahles the scientists ex 
yiained that the station had 
been operating for [2 yeart-and 
thal this ear they were attach- 
ing small radio transmitters to 





belusas to onder to track their 
movements by satellite link with 
Tonv'é lab in Cambridge: So faz 
the team hod managed to attach 
a transmitter to Vipet OTe — nm 
mean feat with a 2,000-poune 
animal that wanted no part of 
the experiment 

Mike reported that two days 
earlier at Cape Anne, 25 miles to 
the weet of Cunningham Inlet, 
we had seen and photographed 
a beluga carrying a small green 
and-yellow packet on its back 
That's our 
beluga!” he said. “Now that 
we have the time and the exact 
location, We can check-the data 


Lon STEW excited 


in Cambricie to make sure our 
system 5 accurate.” 

The dav of our arrival two be- 
luges had accidentally become 
erounded in the shallows of a 
river delta near the station, and 


now that the tide had pone out, 
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they seemed hopelessly stuck. 
Such strandings are uncommon, 
and they offer scientists the op- 
portunity to tag, Measure, and 
determine the sex of the ani- 
mals. In the bright Arctic after- 
noon we joined Tom and Tony 
and Kathy on @ rescue misston 


Broving the Nortinwest Passage 


to the whales. One was an aclult 
that measured about 14 feet in 
length, its skin 2 pure snow- 
white. The anima! had became 
so exhausted by its thrashing 
that Tom was able to reach in- 
side the genital <lit and deter- 
mine that it was a female. Tom 


estimated her weiht at nearly a 
ton, far too much for ws to drag 
into deeper water. She would 
simply have to take her chances 
waiting for high tide, and with 
luck a polar bear wouldn't hap- 
pen along in the meantime. 
With the next tide she was able 
to free herself. 

We turned our attention to 
the other beluga, which was 
much smaller and had the gray 
coloring of acalf (left). It too 
was a female and weighed about 
400 pounds. After tagging her 
with identification ribbons, the 
four of us managed to drag her 
inte waist-deep water, where 
she give a single mighty thrash 
and disappeared down the inlet. 

A tampart of gleaming ice 
foverleaf) in the Beaufort Sea, 
a mini-berg frames Perception 
during a rare moment of calm 
on the long voyage. 
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CEDS OF THE ARCTIC, two 
polar bears pause at 
water sedge on Baffin 

Island's Brodeur Peninsula. The 
mother sensed our presence ariel 
abruptly lumberéd away with 
her cub. Rarhier another bear 
had happened on our tent while 
we were immobilized in our 
deeping bags. Though we hac a 
shotgun for emergencies, using 
itin such close quarters would 
have been risky, We lay quieth 
While the bear nosed around 
outside only two feet from our 
heads, then wandered away, 
Lrinnt ocean swells rolling in 
front Greenland marooned ww 
here for several davs, and we 
had an opportunity to observe 
the bears at close hand. They 
too were Marooned and were 
deorived of their preferred ciel 
of ringed seal. We watched 
them come to the beach cach 
Lacking meat, 
they resorted to devouring long 


ony (0 iofage 


ttrancds of seaweed washed 
whore hy the swells 


Proving the Northwest Passage 
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Earlier in the vovage.a cori 


HLS bearded sr! (top) had SLT- 
faced in Anderson Bay off 
Victoria Istanel to inspect us 
Hearted, ringed, and harp seals 
Were OUT frequent COM PAN ions 
during the yovage. When wines 


were light, they would swim 


alongside, then clive and shoot 
out of the water behind us, agi 
tating the surface with their flip- 
pers. On sunny days they would 
haul themselves up on nearby 
ice floes for what we called-a 
“seal tan,” 
Luck ran out for a harp 
stall (left) caught by two polar 
hears in the Tasmania Islands, 
named dor the tsiand off 
southern Australia where Sir 
John Frankiin once seryed ag 
FOYE 

We came on the senl's carcass 
only moments after the polar 
benrs had been scared off by the 
approach of aur boat. Blood 
and entraiis marked. their line of 
retreat into the nearby water 
With a wary eve on the water 
we examined the badh mauled 
eral. Mike reached down into 
the carcass and drew out 4 per- 
fectly formed unborn seal pup 
ard tand it on the toe. There was 
nothing to sav, Wordlessly we 
boarded Perception again and 
set call for Baffin Bay 


LS 


OME ARE THE SAILORS 
After three years and 
, 2,300 punishing miles 
Mike and I finally reach qur 
goal at Pond Inlet. Perversely 
the Arctie winds that had leshed 
us so unmercifully died abrupt- 
ly, gnc we hac to paddle the last 
few miles. Pond Inlet's low 
houses and brightly painted oil 
LOOKS Crown the promontory 

ahead, beneath the backdrop ol 
Eviot Tsland's glacter-capped 
mountains. At anchor on ow 
left lies the setthement'’s annual 
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supply ship, which later deliv- 
ered Perception to Montrea 

With the boat safely ashore 
Mike and | hug each other 
over i bottle of celebratory 
champagne (right). The strain 
of the long voyage shows in our 
laces, but there no dispuiming 
our joy. For centuries man had 
dreamed of sailing the North 
west Postage Dy wind powet 
That 
dav, August 17, 1988, [made a 
final entry in my journal 

“1 sit here 





hlone, and we had done tl 


snug in the 





rims of & Thule init but that is 
centunes old; as old, perhaps, as 
the dream of sailing the North 
Weel Passage. A four-foot-high 
wall of rock and whale bone 
protects: me from the howling 
wind, Orange lichen, which 
Lake<e more than.a century to 
crow, is Creeping over its sur- 
face. [ am writing with bare 
hanrts—a luxury not offen per- 
mitted on this voyage. [ve been 
up for nearly 23 hours, but] 
cannot sleep.. The joy and 
excitement are to ereal 
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“Tur Hole (at Was, 5 
I'd hoped, the ideal vessel for 
this yovage. [n light wind she 
chides alone <wittly and in storms 
che is Stable, hough frightening- 
lyowel, and she can be beached 
when the going gets too tough 
When ice is an of 
with considerable effort, be 
havled up and over the ice by het 


crew, In fact, she embodies the 


ostacle® she can, 


Walch word for survival in the 
Arcttic—acdaptability." 

We owe her not only our suc- 
065s DUL also aur lives (] 


Bruwi ng ine Norliwesl Paussage 
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The Baltic: 


By PRITT J i VESII IND SATION AL GEOGSAPHIC SEMION WHITER 


A stiff breeze buffets a Soviet sailor on a submarine in Leningrad, Russia's window 
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rena of Power 


Photographs by COTTON COULSON 


on the Baltic. For the seven nations of this northern sea, the winds of chonge ore blowing. 
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N LENINGRAD I met a defector from 
America. 

He was wearing sunglasses, sitting 
lone on a small towel beside the Neva 
River, by the walls of the Peter and Pau! 
Fortress where Leningrad insiders swim 
and play volleyball on weekends. He had 

lived in the Soviet Union for 28 years, 

A Russian friend pointed him out: “He is 
from San Francisco. Perhaps he will want to 
talk with you.” 

The defector was.a bland man, with a face 
that betrayed no content. *Whatdid you doin 
the States?” Lasked him. 

“National Security Agency." 

T told him I was born just-a few hundred 
miles down the coat, in Estonia, and fled west 
during World War Il with my parents. 

“We went opposite ways,” he said, srmil- 
ing. “T guess all cultures have their defects.” 

In Leningrad I meta lady. 


She was sitting at the hard-currency bar of 


the Hotel Moscow, sipping gin. She liked to 
rearl John Steinbeck, she saicl, and she was 1 
cardiologist by profession. But the lady was 
alsoa prostitute. In one night she could easily 
make $250, the average monthly salary of a 
physician in the Soviet Union. 

“VYou-.are looking at me," she said abruptly, 
“and saying, "Poor doctor!" Well, this is what 
our system does. And now, now we can say 
it.” Her words spat across the table. 

In Leningrad I met an admiral. 

He was commander of the Leningrad naval! 
bese. In a VIP boat we followed his launch 
down the Neva to celebrate Navy Day, past 
four destroyers and three submarines lined up 
for inspection, each with its brass band, each 
with its sailors stiff in dress formation. 

“How is it, comrades?” the admiral shout- 
ed through a bullhorn at each ship. 

“Rah, rah, rah!” the sailors shouted back 
in unison. 

That evening we photographed the fire- 
works over the Neva from the roof of the 
admiralty building, a top-secret facility, 
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Thousands lined the riverbank. Strings of 
lights outlined the warships below, and the 
bronze statues atop the Winter Palace of the 
tsars stood black against the rockets’ red glare. 

“What's going on around here?” the acimi- 
ral had demanded. “We haven't let even our 
ewn photographers on this building, and now 
we have American journalists? Up there? 
.. Well, why note” 









HESE ABE HEADY, risky days on the 
| eastern Baltic, front lines of the Soviet 

experiments In openness (glosmost) and 
| restructuring (perestrotka), What was 
closed is open; what was secret lies revealed: 
Palms sweat among those who have held pow- 
er by fear or graft. Officials throw up their 
hands, unsure.of the new rules, Soviet society 
has never been on such display. Leningrad, 
Russia 5 traditional window on the West, 
finds the world peering back in fascination. 

In the Baltic States of Estonia, Latvia, and 
Lithuania, three of the Soviet Union's fifteen 
constituentrepublics, last year’s most danger- 
ous fantasies have been sanctioned by the gov- 
ermmment itself. From Moscow has come the 
admission that, yes, after all, the Soviet Union 
occupied these nations by force in 1940, 
against the will of the people. Estonia has de- 
tlared itself.a sovereign state and is drafting 
ambitious plans for economic autonomy. The 
old national flag, stripes of blue, black, and 
white, a one-way ticket to Siberia only last 
May, waves over farmhouses. 

Emotions fly between euphoria and cyni- 
ciem in Estonia. Many fear a short spring, the 
rumble of tanks. Others sense the beginning 
af the disintegration of the Soviet Union asa 
colonial power, 

A consensus prevails that there is no alterna- 
tive to radical change. Like Peter the Great, 
the Russian tsar who imported Western archi- 
tects to build Leningrad on the marshes of the 
Neva, Soviet President Mikhail Gorbachev 
must reach out, He needs Western technology 
and expertise to prop up his foundering 
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giant before it sinks into Third World status. 

Six industrial nations —Finland, swecen, 
Denmark, West Germany, East Germany, 
and Poland—share this shallow, brackish 
Baltic Sea with the Soviet Union. Now the 
careful equations that have governed busi- 
ness, diplomacy, and military balance among 
them have been altered in three short years, 
and in one bold summer. 

The Baltic has been a buffer zone and a bat 
tleground between Ecast amc West since the 
days ofthe Vikings, with seafaring tribes sack- 
ing each other ina cycle of cru- ~ 
elty and revenge. Only for a 
brief hwo centurnesin the Mid- 
dle Ages did a Baltic com- 
munity coalesce, under the 
Hanseatic League of prosper- 
aus cities that valued trade 
over plunder. Since then, East 
and West have pursued their 
violence with the usual gest, 
culminating with Adolf Hitler 
and Joseph Stalin dividing 
people and nations between 
them as if they were cattle, 

The Baltic remains on mili- 
tary alert, grouped into three 
forces: NATO, with Denmark 
and West Germany; the War- 
saw Pact, with East Germa- 
ny, Poland, and the Soviet 
Union; and two skittish neu- 
trals, Finland and Sweden, 
gamely in the wings: The sea bas become a 
chessboard for their maneuvers, patrols, pro- 
vocative flight patterns, and electronic sur- 
veillance, with cach side monitoring the other 
into. a kind of half-cordial, grudging stalemate 
that wastes millions of dollars and thrives 
more on nnomentum than on crisis. 

Deep suspicions remain between nations, 
and generals still talk like generals, but the 
thaw in the East has offered new hope; the So- 
viets have declared that the Cold War is over. 
And now a common enemy—pollution— 
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promises to press the littoral nations of the Bal- 
tic into common cause. Environmental scien- 
tists already talk like citizens of a community, 
What] began last spring as a story of confron- 
tation has turned inte a story of optimism. 

My journey starts on the blank page of the 
frozen Gulf of Bothnia between Sweden and 
Finland, about a huneirecd miles south of the 
Arctic Circle. On this foggy morning we fly by 
helicopter from the Finnish town of Oulu over 
farmhouses and birch lorests, droning out to 
(Continued on page 673) 


SER OVET an Open 


A friendly nvet wards off more pictures 
of Adm. Vladimir Samvilow, at right, 
commander of the Leningrad naval base. 
In the spirit. of glasnost (openness) the 
admiral allowed the Western press full 
access to Leningrad'’s Navy Day celebra- 
tions in July 1988, The Soviet Baltic hos 
emerged os the cutting edec of the 
nation’s social, economic, anu politicol 
experiments. East and West still eve 
each other warily across the sea, but the 
Cold War has begun to melt. 
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Griselle fills the stage with a whisper of tulle at Leningrod’s Kirov Hallet, o blend 
of European groce and Soviet discipline. Along the Baltte rim the cultures of 
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Russia. Scancdingdvtd, Crerrrcirey, cmd Stoavic Burpee hone both cross-pollinated 
and collided as nations waged bitter wars to settle their differences. 








CHILDHOOD huts its privi- 
inges on slushy NWevsley 
Prospekt, showcase aver 
of Leningrad. Founded in 
[7039 by Peter the Great, the 
city was intended to raise 
Russia to the European ston- 
dards the tear admired, Len- 
ingrod still emulates the 
West, with more than 750 
rock groups like DOT (lower 
left) that mesmerize follow- 
ers with fresh (Freverence. 
Around major hotets 
thrives a street subculture 
of feral monev chargers, 
hlock-mutrket troders, ana 
young people thirsty for for- 
fier contacts. [we Leninn- 
grad students coveting 
fashtonable clothes and cos- 
metica work the fast lone ot a 
hotel discotheque. For West- 
een tourists fie city ts no fon 
ger cheap. Under perestroika 
(restructuring) private res- 
fonrants and clebs mow 


charge as much os the mar- 
ref will bear, 
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THE LURE OF THE SEA loosens 
te apron strings. At Lenin- 
grod’s naval cadet school a 
chiss of 15-year-old recruits 
prepares to leave for summer 
boot comp. As Soviet warships 
and o patrol crayt get ready for 
Navy Day inspection on the 
Vera River (left), a young 
recruit from Afoscow, hands 
shaking, takes his finel oral 
Scomiinition before o pinel of 
novel officers (below). “Don't 
be a0 ferveus, school com- 
moindont Rear Adm. Lev Stoby- 
orov says kindby from behind 


his desk, “Tell me, what is the 
population of Moscow?” 
“Eleven million, including 


foreigners,” the boy answers. 


The ponel erupts in lowghter, 
A Ukrainian mother and her 
new-aforn son share the firal 
Gwhweard moments over a jar of 
preserved cherries from home 
(lower lefth. Next afternoon 
the reeriutts board a train ot 
Finland Station (bottom). 
Porents push cookies through 
the windows and linger over 
the bittersweet moment when oa 
boy becormes @ run. 
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¢ Civilization has washed its hands too 
‘ long in this shallow, brackish, lokelike 
7} sea, which is surrounded by one of the 
4) most industrialized areas of the world. 
Excesses of toxic waste, farm fertilizer 

“ runoff, oil spills, and the sewage of 70 


million people pour into ts waters, 
whose saltwater circulation is so weak 


that stagnation occurs naturally. In 
response, all seven nations of the Baltic 
“— community signed the Helsinki Conven- 
e f tion of 1074; the world's first pact 
Rant protect an entire sea agains! 
“ pollution from all sources. 
Since then, oil spills have 
been dramatically re- 
i Ne duced, toxic chemi- 
“ t » LS ~ cals curtailed, and 
poe ge fe Were Fover endangered species 
+, Leningrad such as seals given 
new hope for survival. 
Despite the fact that ice Dlocks its har- 
| bors in heavy winters, the Baltic has be- 









come one of the worid's most active seas 
Icebrenkers cut channels for year-round 
commerce, and dozens of ferries link the 
seven nations: The sea-also teems with 
navies: those of Denmark and West Ger- 
many of NATO; Poland, East Germany, 
amd! the Soviet Union of the Warsaw 
Pact; neutral Finland and Sweden. 
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The Baltic States, independent nations 
before their forordl annexation in 1940, 
make up most of the Sovict Baltic. Many 
Western nations do not officially recog- 
nize the annexation, In 1988 each repub- 
lic regained the unofficial tise of its 
former national flagibelow). Kaliningrad 
is pairt of the Russian Republic. 


LITHUANIA 


LATVIA 








ESTONIA 











From an island in the Stockholm archi- 
pelogo, a member of the Swedish Home 
Guard scans for infiltrators. For the past 
nine years Swedes have been frustrated 
by foreign submarines probing their 
coustol witters. The video camera sits 
ready to record incidents. 


channe! bobbing with ice curds. At noon we 
intercept one of the world’s most modern ice- 
breakers, the six-story, 30,000-horsepower 
QOtsa, owned by the Finnish government, from 
whose immaculate tlecks | would have eaten 
scrambled czgs 

The Ofse crushes rather than cuts the ice, 
Peel yi reg Lip} | the sheet with ERLOTTONVOGUWS Tass. 
The ice crumbles off in shards, the smaller 
anes churning in the wake and flashing shaces 
of green as the seawater soaks through their 
laver of snow. Cracks rip off into the horizon, 
rigzageing as if they were chased. 

In our wakes the Polish freighter Kugemie 
Cotton, fast for Kemi for a load of paper pulp. 
[In hard winters national flags and borders 
have little meaning to tratiic on the Baltic. Un- 
cer re DakMat ae Tere Mment ITH che eS Yen 
nations, their combined 34 icebreakers are 
shifted around from an office in Helsinki just 
bv afew phormecalls: “say, ivan, we need your 
boys OVEr In Sweoen, 

At night we sit high on the bridge, hypno- 
lized by the pale lights of the computer and ra- 
dar screens anc the deep, steady rumble. The 
moon and Venus hang like ornaments in the 
cold. Sibelius i on the tape deck. It seems as if 
we have left earth altogether and are headed 
for the galames, warm, powerful, im charge: 

Even in normal winters, thick ice grips the 


a 
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sca a3 far south as the Sweilish stand of Crot- 
land. “If we stop foraday,” says First Officer 
Christian Wennerstrand, “we have chaos,” 
Finland, the world's only nation with no 
lee-free ports, builds more than half the 
world's icebreakers, many for the Soviet 
Union. Finns regard perestroika with caution. 
Already faced with shrinking orders ina bleak 
era for European shipbuilding, they must now 
deal with the economic instability of one of 
their biggest customers. Says Pekka Laine, 
president of Wartsilé Marine Industries, Fin- 
land's largest ship maker, “There is no longer 
just one market in the U.S.5.R., but many. In 
Murmansk, for example, the decisions to buy 
are mace on site, rather than in Moscow.” 
Finland signed the Treaty of Friendship, 
Cooperation, and Mutua! Assistance with the 
Soviet Union in 1948. In exchange-for her free- 
dom Finland will allow no invasion of the 
Soviet Union through her territory. Finlandli- 
gation has become a generic term for one 
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nation’s accommodations with a neighboring 
superpower and is sometimes used to suggest 
a kind of national castration. Said Finnish 
Prime Minister Harri Holkeri when he visited 
Washineton, D. C., last summer, “From the 
depths of my heart, [ hate that term.” 

Culturally anc economically Finland i a 
Western nation. But would the Finns fight if 
the Soviets tried to use Finnish territory as a 
springboard to atlack NATO? 

“We would damn sure defend ourselves,” 
Finnish Viet Adm, Jan Klenberg says suc- 
cinctly at Genéral Headquarters in Helsinki. 
“We have to make it clear that it is not possible 
to wre Finnish territory. 

We know we wouldn't win another war— 
but we are prepared to fight." An acid mix of 
pride and frustration rises in his throat. “They 
test us from both sides—both NATO and 
Warsaw Pact. Almost every day we send up 
interceptors. [f some skidoo has come across a 
land border by even two meters, we respond.” 


Notional Geographic, May 7O89 
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With its Leningrad architecture Helsinki 
retains trappings of the days when Finland 
was a grand duchy af the Russian Empire 
sarmmoVvars and borscht, the dark brocade of old 
restaurants. For many years Finland even had 
serious Communists. But I seer in the newspa 
per, While sitting at McDonald’s on Manner 
hem Street, that Arvo Aalto, head of the 
Finnish Communist Party, plans to resign 
next week because the party suffered heavy 
financial losses in the stock market 
ROM HELSINE! § South Harbor, the Bal- 
tics elegant car-anc-passenger ferries 


put farth to Leninerac, Gdansk, Tra- 





.: VeMnlnde, and my own cestination, 
Stockholm via the Aland Islands, an overni¢cht 
cruise that threads an island world of pine 
forest and pranite 

The ferries make money. Siot machimes 
occupy the idle, Duty-free shops push cognat 


and silk scarves. A ten-piece band pumps 
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Ripping a gosh in the Gulf of Bothnia, 
the Finnish icebrenker Oteo leads a 
rimber-laden Soviet freighter from the 
port of Kokkola, Finland. A multina- 
tional fleet of $4 icebreqhkers, most built 
In Finlond’s Wartsilad shipyards, oper- 
ates tn the Baltic. 


waltzes over a smorgasbord rich in herring. 
(in the deck gentlemen swedes in gray suits 





stroll like storks, with their hands folded 
behind their backs, saving, “Yaw, vaAw. 
Inthe Aland Islands, the autonomous archi- 
pelago between Finland and Sweden, 23,000 
Alancers Oy their own flag and lick their own 
Aland Islands postage stamps. 


Swedish but belong to Finland, which is re- 
I 


They speak 


sponsible for ther defense. Formerly a Swed- 
sh province, the islands petitioned to be 
returned to Sweden as the Russian E.mpire dis 
integrated in 1917, but the League of Nations 
honored the Finnish claim and confirmed 
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the islands status a5 @ military-tree 

heir history bristles 
merchant sailing fleets, and adicy 
own many of the ferry Viking, Birka, 
Eckero—that haul more than eizht million 
passengers cari wear in the Baltic. Through 
the La «s they have prospered 


“We e a privileged people,” an Alands 


station owner tells me. “There's no pover- 
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water the sharp smell of mown grass, 
blossoms, and lilacs. Queen Anne's lace that 
billows beside country naaits like snowdelritts 

And shocks of dandelions growing braze aly in il 
the long davhight, their thick, stems 


wet as rhubarb 
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VMalaren, half beside the Baltic 


Swedes are a confident people, sweden has 


not warrec tor 175 years With no [Mun ra) 


endure, no heroes to Worship, nO WArTIOrs to 


bury, they have a human advantage: The 
carry no self-hate and soare notanptto hate oth 


ers, 1 hey seem inditierent to defense. Says air 
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force Lt 


atus asi wedon t belong 


“Society (oo 


The 
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Swedes are deeply troubled by the assassina 


But had things happen to nice people 


hon of their charismatic prome minister Olof 


Palme three years ago. And for the past nine 


geen ep 4 rite mrt TH 
vears: they have Oneig 


been plagued by 


The Baltic: Arena of Powe 


Cuestions of power and purpose hang 
hoy on Poland's independent trade 
union, Solidarity, outiowed in [Se] bust 
recently invited back into the notion! 
dialogue. At a strategy session in 
(Grdorsk, founder Lech Watesa, at right, 
tind local president Alojzy Stablewski, 
middle, heer from a member. Af 
Gdornsk'’s Lenin Shipyard (below), Sofi- 
daritt’s birthplace, sandblasters restore 
a Soviet ship. [he yard may soon close, 
Potitics, save Solidarity. 





submarines, arrogantly, systematically, prob 


ine their coastal Waters 
[raining? Espionage? 


Pa) ne knows hv 


ne Uanish naval officer theonzed that thi 


Soviet Union is petting navigational fixes on 
the Swedish coast so it can hide nuclear sub- 
IN@rInes In Case Ol War andl push the buttons 
from there 
can't find them,” 

since 1981, when a Soviet Whiskey-class 


sub ran aground near the Swedish naval base 
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he tole me 


at Kariskrona, no physical evidence has been 
foreigners confronted. With photo 


graphs of bottem-crawling minti-sub tracks 
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creeping within afew miles of Stockholm, and 


nicht sizhtines of frogmen, the hunt has taken 
on the comic overtones of the Loch Ness mon- 


ster. The Swedish Navy has lost face 


With the joss has come a new 
*T'm in charre of miltary reachiness, 


sh Army Hriz Bertel Osterda 


af the warrison in Stockholm, " 
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too, just to show that we are present.” 


“But what happens,” Task, “if vou actiual- 
ly destroy a submarine and have Russian or 


Polish bodies floating in Stockholm Harbor? 
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Swedish Nayvy 
almost Impossible to hunt submarines except 
with other subs.” 

From Muské Naval Base, south of Stock- 
holm, we sail out one morming on FLAS 
med, & Swedish sub hunter powered by 
Rolis-Koyee aircraft @¢ngines and carrying a 
pavioad of eight Swedish RBS-15 missiles and 
six torpedoes. The (med 18 part of a ten-ship 
point exercise, It is the fastest conventional 
ship in the Baltic, b}ke a greyhound at $8 knots 
in rough seas, streaking through narrow pas- 
sages, spilling our wake on the rocks. 

Comdr. Anders Stivberg, head of the 
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“Tn. some parts of the year it’s 





Medieval-stvle houses bent the freart 
of Gdansk, Potond’s main seaport, 
reminders of past glories. Once known 
as Dancig, it was a Germanic pillar 

of the Hanseatic League of merchont 
cities that dominated northern Europe. 


quadron, joins me on deck as I grip the rail- 





ing: “Only.a helicopter can follow us along. In 
an reach Soviet waters with 
missiles; it's only five hours south for action 
apainst Poland and East Germany.” 

“But what about these subs?” The 
commander winces. “It's a little irritating that 


two hours we ¢ 


[ ask 


5 | i 


we tan tdoit better. In 1972 we had the forces 
to hunt submarines, but then parliament fig- 
ured there were better things to spend] money 
on. By 1992 we'll have four more corvettes, 
and we'll start to hunt with effectiveness.” 

In the wardroom of the (med we feast on 
roast pork, lingonbernes, and steamed pota- 
toes. Says theship'sskipper, Lt. Comdr.C. A. 
Klingspor, “Frankly this sub crisis has put 
such a strain on the navy, no oné has had time 
to take care of wife and family. Two weeks 
out, a weekend in. Living on 2 small craft. 
They've been holding seminars to help fam- 
ilies stay together.” 


HE BALTIC i¢ not a lonely sea. Joining 
the military paracke are thousands of 
fishing boats; yachts and freighters, 

| crisscerossing ferries, tankers, scows, re- 
search vessels, reefer ships, and transatlantic 
merchant vessels flying Liberian flags. From 
West Germany, daily “butter ships” selling 
groceries carry Haousfrouen back and forth to 
Denmark at nommal charge, 50 they can save 








Standing short for law and order, a 
statue ployfilly honors on imaginiary 
mirket policeman in the Finnish port af 
Oulu, Before powerful tcebreakers, Oulu 
celebrated FOW Day, for First Open 
Water of spring, when ships could get 
through with fresh goods, 

Ten miles offshore, an ice fisherman 
cheeks. net by his portable hut (facing 
page). .A branch marks his fishing hole. 
Hundreds of such Baltic fishermen work 
through the winters, ice or mo, 
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some money on tax-free food and get a good 
chatin too. Robinson Crusoe would have been 
picked up and been back home by Friday. 

As traffic swirls around it, the Kingdom of 
Denmark guards the Baltic like a sentinel. Its 
most easterly outpost is the island of Born- 
holm, an early-warning platform for NATO 
intelligence. When a Soviet cruiser eases out of 
Kaliningrad Harbor, on. the Baltic’s south- 
eastern cost, it announces itself ta the entire 
Western world. On Bornholm, Comer. Ole 
Bretting picks up an echo from the cruiser's 
hull on his radar and sets the process of snoop- 
VErsus-snoop in motion. 

“We'll shadow along and identify her,” 
Bretting says. “A Danish patrol craft will 
hand her over to a West German boat that will 
follow her through the Danish straits. A heli- 
copter will go out to take pictures. Finally 
she'll be handed over to the Norwegians, This 
is daily life. The Red Navy has grown to dis- 
proportionate size. It's their lake. But we can 
pinpoint all the ships to see if there is an incom- 
Ing or outgoing trend. If there's an outgoing 
trend, something is going on in the world.” 

War and confusion suit Bornholm baaly. In 
the village of Arsdale on the east coast, set in 
hollyhocks and lace-curtains, red-tile roofs and 
half-timber cottages, 1 walk down the street 
and hear only the piping of swallows, the hush 
of waves against the harbor wall, and smell the 
alder smoke from herring being cured. 

Like many parts of the Baltic, Bornholm 
was occupied first by Germany, then by the 
soviet Union in the shifting fronts of World 
War T], Old fisherman Svend Clausen remem- 
bers: One man hung his bestsuit of clothes on 
the apple tree outside. ‘If they bomb the 
house,’ he said, “at least I'll have my suit! " 

Nr. Clausen deals rather briskly with Ger- 
man tourists: * They ask me where to‘go: * You 
must know,’ I tellthem, ‘You didn"task direc- 
tions in 1940." " 

The West German tourist fights the past all 
over Europe, And even the best beaches of the 
old German shore are now tn East Germany 
and Poland, not prime travel destinations. 

(ince the German Haltic coast was the 
playground of the Wendervégel, youth groups 
of the early 1900s whose physical-culture 
movement was preempted by the Hitler Youth 
and muddled with their notions of Aryan 
supremacy. After the war West Germans had 
to rechiscover their culture, and restoration of 
beach life at Travemiinde, north of the old 
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city of Liibeck, was one of the first steps. 

Since then, the Ostsee, or East Sea —as the 
(rermans call the Baltic —has become « sort of 
(German New Jersey shore, a frugal choice for 
the holidays. The region is sufferimg a mild 
depression, despite the 70,000 ships that annu- 
ally use the Kiel Canal to bypass the Danish 
straits for Baltic ports. Liheck alone has lost 
12,000 laboring jobs in the past |S vears, many 
in the shipbuilding industry. 

North of Kiel l wander along a beach where 
the shoreline is hacked off by the sea and the 
prevailing west winds as if by a butcher knife, 
leaving half a bariey field, half a cow pasture 
(Hishore of] derricks sit like docked aircraft 
carers in the haze, 

On a sunny weekend some 50,000 come to 
fill the wicker Strandkdrbe —beach baskets— 
of Travemiinde, cocoons against the brisk 
wind. Thousands cump on the hook of land 
called Priwall, by the border with Feast Ger- 
many, the northern tip of what used to be the 
Iron Curtain. Behind an ordinary pipe fence 
painted red nod white is an empty shore of 
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Eden-like beauty, fragrant with new blooms 
of wild roses and flowering shrubs. The East 
German guard tower stands in the distance. 

I walk down the fence, along the shoreline of 
a tidepool. Behind me a West German border 
ruard leacks his attack dog. He stops to smoke 
and throw a stick into the water, which the 
beast chases with foolish enthusiasm. 


HEN HERMANN AXEN, @ leader 
f of the Communist party in the 

German Democratic Republic 
(GDR), came to Washington last 
spring, he said quite bluntly: “ You cannot mix 
socialism and capitalism, as you cannel mix 
fire and water.” 

To be a German is burden enough. To be a 
German Communist carries a double stigma 
that has toughened the leaders of the GDR, 
the little nation that could. Because Fast Ger- 
many has made communism work better than 
anyon ¢lse, they remain cold to the pressure 
for glasnost and perestroika and deny the fail- 
ure such radical restructuring implies. 
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Sas Dieter Noll, director of the port of Ros 
tock, “There are many people who have two 
opinions—one private and one official. I'm 
not mech enough to have two opinions: official 
ones have served me well,” 

Ol, animpatient, broad-shouldered man, 
has. no time for doubt; more than 3,800 ships a 
VCar 1455 in and out of bis harbor, bearing the 
commerce of € nation: pulp and paper from 
Finland, chemicals from Latvia: trucks to 
Vietnam, rolls of steel plate to the Third 
World, urea and rock salt to the United States. 
Weary 44 percent of all carzo involves the 
Soviet Union; 10 percent is transit goods for 
the 
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t the end of the 19505," Noll saves with 
pride, “there was only a small harbor here. 
Hamburg and Libeck were already world 
renowned, We built this from scratch into one 
Of the larrest seaports on Ue Malis 

oll acotts at the prospect of independen! 
trace umons like Solidarity in Poland. “Bar- 
gaining? he asks. “The word ‘bargaining’ is 
a foreign one; we do not use this word. If th 
trade unions in our harbor want anvthing 
improved, they simply apply to the manape- 
ment. [“ve never heard a discussion—like in 
Poland —that they would demand more.’ 

[Heter Runtze, 35, lives ma four-room flat 
with his wife and two sons, within sic¢ht of the 
crame he operates for the harbor, He has been 
stlected by the collective for this interview, 
but he is his own man. “We sometimes make 
a Show— as if everything ts great,” be begins 
“This 1s not ngbt, huh?” 

They could use a better stereo system, says 
Licter, and the furniture 15 a bit old, but liv 
ing ¢tandards exceed those of some Western 


“They re atu clean,” sirye Danish fisher- 
man Per Jorgensen of the codfish he nets 
off the tiny isitnd of Christians near 
Bornholm, a yet unpolluted grea of the 
southern Baltic. A rubber-roller winch 
helps pull in the catch. largenscn edses 
his one-man boot through Nowember 
breakers into Christtansa Harbor (for 
left), later relaxing af fea with cdiaughter 
Sora and wife Vita. Although pollution 
hots reduced the number of tte species, 
the Baltic is not vet overfished, thanka 
In part to a 19°76 zone system thot sets 
notional boundaries but irritates fisher- 
men cecwstorned to complete freedim. 





An (0 surf washes most Baltic beoches 
In Estonia slaughterhouse waste from 
nearby collectives shut down Porn, 
Reach, where a sien worns: “Seawater 
does mot meet stondords. Swimming 4 
not aidvised.” Experts say such pollution 
has plagued the water for years; only now 
hove most governments given worming, 

At the headquarters of a chemical 
company in Helsinki (above), a Green- 
peace activist chains himself to a door to 
publicize ulceroius fiah cought near the 
Hionium dioxide plant in Pori. 


nahons such a Goreece or Portugal. wen the 
long years of defensive Solalionistn soem num- 
bered: In 1988 Past Germans were permitted 
seven Million tips to the West, Such travel 
on the hostage system, ol course; a hans 
member must stay behind 
were quite hizh to West Germany 

“Those who have left hove to prove to me 
that thev have it better on the outside,” Mrs: 
Kuntze save defiantly, “Thave my job, anc it's 


Sti, defections 


good wares. There's something on the table 
every day, Lf there is some lack, someone has 
not done the people's work 

“Well,” saves Dieter, 
whodon't work well get paid as much as those 


“in our society those 


who do, and that’s a big problem. People ore 


lazy. But when vou have competition, you 
have to gel up early in Lhe morning. 
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Soa tal 


Rune 


i 


“lewis i 





falicm will disappear,” she says 
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science Will grow and grow. Of course, it will 
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HE PLAINS of Mecklenburg around 
the medieval Hanseatic town of 
Rostock alwavs grew their cabbages, 
potatoes, and stubborn Junkers, lanecl- 
owners who resisted change and kept north 
Germany too longin military feudalism 

The reacts are lined with trees, like soleiers 
Planted at attention. Fields are bemedaled 
With scarlet poppies. In the evening, log rises 
from the land, anc families of wile boar snort 
along the forest cdge 
crates the open road. There is asad nostalgia in 
the landscape, like a faced picture book that 
shows. the innocence of better limes 

My eves sting from the soft coal burned for 
heating and industry ancl from the exhaust of 





Sot a billboard dese- 


mecticient baw-siroke Kast German auto én- 


ines. | ask the head of the famous health spa 
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at Heligendamm, famous for asthma cures, 
how he and other doctors can pressure the gov- 
ernment to clean up the air 

He sniffs the sea breeze and says simply, 
“My air here & very good.” Bul this is the 
summer to press the point, and finally he 
answers In pnopeccable soctal-speak, “In the 
fame of the possible, We are as angry &s We can 
afford to be and remain proeressive 

The plains sweep north along the fragile 
coastline, buttressed there by wooden pilings 
driven in the sand against the thieving surt. bn 
a claustrophobic nation the seashore is the 
chance to breathe (ree. Thousands elbow into 
beth spas, camprrounds, and beaches. HMiol- 
davs are organized and monitored by trace 
unions; many have ther own low-cost resort 
(rovernment 


clornmiibories in the Coast 


organized! nudist beaches ancd camps rival 


“textile beaches” in number. Vacations on the 
Baltic are highly prized but available to the 
The Baltic: 
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average worker only once in Lhree years or so, 

Wluch of hie in the GDR seems drawn on 
fraph paper, a life of strarght lines waned night 
angles, cach worker wn his little square, & und 
in the grand cesicn of stale. Soi a pleasure 
to find « httle suliness in Warnemtinde, a re- 
sort town north of Restock, where the Baltic 
sii Festival features races between goofy 
boats DWT of plywood and inner tubes 

One boat ¢ manned by “workers” in con- 
struction belmets; another i powered by 
“HUPERUCTALS in conls and ties, typing ala 
Noating desk. King Neptune comes upriver 
with his entourage —a cassocked priest, acrew 
ol frogs, and maidens dressed in seaweed 

Che crowed gathered by the riverbank is ten- 


Llative— not quite knowing when to clap aun 


when to cheer. They haven't had any practice 
lawehing at themselves. But they have had 
their bread: now they have their circus. So far, 
so fom, says the government. Stick around. 
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Stereos and microwaves are on the way. But 
we re gome to do it on our own — from scratch 
if possible, without that perestroika. 


ROM THE SANDSPITS of the GDE the 
road rolls into the Polish People's Re- 
public, a wounded nation just plain 
uninterested in communism, now or in 

400 years, “In the GDR,” says journalist 
Rafal Jesswein in the port city of Swinoujacie, 
“they haven't noticed that Stalin i dead.” 

By the Bay of Szczecin, m Wolin National 
Park, a white-tailed eagle named Kuba sits 
brooding in a small aviary. Kuba is not well, 
fora national symbol, First of all, be has been 
without his roval crown since 1945, Second, 
his breed is dying in the Baltic, because the fish 
the eagles feed on-are contaminated. Only five 
nests survive in the park. 

The Baltic is burdened by 70 million people 
andl their massive industrial output. The sea is 
Slugzish and virtually tideless, much like a 
lake. Its salinity is replenished largely. by 
storms that force North Sea walter through the 
Danish straits. Such a flush is vital to marine 
life in the Baltic, but the sea has remained staz- 
nant now for a record ten years. Its deeper lav- 
ers have spent their oxygen, and some areas 
are completely devoid of life. 

Man has compounded the Raltic’s own limi- 
tations by overloading the sea with pesticides, 
toxic industrial wastes, and excessive nutri- 
ents in the form of nitrogen and phosphorus 
from municipal sewage and agricultural fertil- 
izers. Some species of wildlife, such as Baltic 
seals, have been brought to the edge of extine- 
tion, Last summer, for the first time, most of 
the beaches on the Baltic were closed. 

Yet the Baltic is not the most polluted sea in 
the world. Says Estonian environmentalist 
Harald Velner, “Ttis merely the most exam- 
ined.” In 1988 Professor Velner was executive 
secretary of the main group of examiners, the 
Helsinki Commission, the permanent com- 
mittee established to implement the Con- 
vention on the Protection of the Marine 
Environment of the Baltic Sea Area—an ex- 
traordinary working agrecment signedin 1974 
by all seven Baltic nations, The commission is 
chaired in turn by professionals from each 
nation and meets annually. 

After a decade there is progress: a decrease 
in DDT and PCB levels, a-recuction in mer- 
cury concentration in fish, the control of 
discharges anc oil spills from ships, At their 
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meeting in March 1988 the states agreed to cut 
by 50 percent their input of nutrients, heavy 
metals, and organic toxins by 1995. 

Among Haltic polluters Poland has been a 
heavy contributor and faces a stiff challenge 
with the new guidelines. Practically the entire 
nation —the coal mines of Silesia, the cities of 
Warsaw and Krakow—feeds the Baltic. Its 
population of 37 million is more than twice 
that of Finland, Sweden, and Denmark com- 
bined. But now Warsaw has a new seware- 
treatment plant, and 25 others are being built 
on the coast. Most are due on line by 1992, 

Says Anna Trzosinska of the Institute of 
Meteorology and Water Management in 
Gdynia, “Sixty percent of our nutrient input 
comes from agriculture. [n heavy rains it's just 
chraimage off the land. We will never reach this 
50 percent removal... . All the countries will 
have trouble making it. When we signed, we 
signed the text that the countries will be try- 
ing—a goodwill act.” 







HE POLISH COAST rests on two urhan- 
industrial pillars—the Szczecin/Swin- 
oujscie complex on the west and 
@ (dansk on the east. Between them 
hangs the potato kingdom, Pomerania, with 
its fields of white potato blossoms, tufts of 
dense forest, and seaside lagoons inhabited by 
wild swans, 

For centuries Pomerania was trampled by 
some form of Germans on their wav east — 
Teutonic Kiights, the armies of Branden- 
burg, Prussia, anc] the Third) Reich. Gdarisk 
was the free Germanic city of Danzig. Slavic 
Poland was largely impotent, often blocked 
from the Baltic coast, carved up among 
successive powers, Today Pomerania is finally 
rid of its Germans but occupied stilk until mid- 
night Soviet fighters thunder in and out of 
their training base east of Kotobrzeg, keeping 
the tourists restiess. 

The Poles are well dressed, handsome, anc 
somehow ona larger scale than their surround- 
ings, as if they have grown since the war and 
Poland itself has not. They walk about their 
shabby, construction-site cities ike cavaliers, 
with the hint of the Tatar in them, kissing the 
hands of women in greeting. In Leningradl it 
was just the opposite: The people seemed too 
small for the buildings. 

Across rural Poland, through villages and 
goose farms, past manure piles and storks: 
nests, rose gardens, and shrines guarding 
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crossroads, T reach the resort of Sopot, once 
known as the Peari of the Baltic. Mere too the 
beach if closed. Sopot was once the play- 
ground for the people of Gdarisk, whose own 
bay has sunk into squalor. Now. there is no- 
where to swim within 100 miles. Hutsome soll 
venture into algae-rich water the consistency 
of broccolisoup, [see one man bobbing his in- 
fant on up and down in the water 

“T geid for my vacation,” he tells me, “and 
I should enjoy If t's so dangerous, people 
should have been warned about it earlier, 
Hey, they say if you don't get sick in three 
days, then-you're all right, The water's warm. 
[e's ashame to waste it.” 

Gdarisk, a city of aged and spiraling iron- 
work and guild houses left from Hanseatic 
davs, has made its modern mark as the bomeof 
Solidarity, Poland's independent trade union 
and unofficial popular front. Solidarity grew 
from the Lenin Shipyard hereand threatened a 
Polish spring before martial law was imposed 
in 1981. New Lech Walesa is negotiating with 
authorities again, und the union has found 
new legitimacy as Poland 
grapples with its economic ce- 
mons. But the shipyard itself 
may soon be closed; lack of 
orders, the government says 
Here, as elsewhere in Poland 
today, workers-are looking for 
a way out. Thousands have 
left Poland for goed, 

“Tt -is-a very big shame,” 
says ship worker Benedykt 
Bruski when I visit the yard 
He waves his hand to dismiss 
all dissent. “If I have a wife 
and children, [should support 
them and not send them to the 
neighbors for food and cloth- 
ing; it's a matter of pride. 
That's what our. government 
has done. They should have 
been-a better father, But still, 
I'm also ashamed of all the Poles who stay 
abroad. They're deserting a sinking ship." 

Polish women seck desperately for any 
watm body of a Swede or West German to 
matry, University professors wash dishes 
abroad and return to buy villas. And there are 
thousands like Abigniew Potrzuski of Szcze- 
cin, He hes contracted to work for a year a5 a 
chemical engineer in a developing country, 
where he will be paid m hard currency 
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“Libya is my perestroika,” he says, “One 
of our leacing Communists has said that every 
man is responsible for his own wealth.” 

“That's a very capitalistic idea,” I offer. 

"It's a very homan wiea,” he says. 


EW IDEAS, seductive and bordering 

on the seditious, have spread epi- 
demically in the Baltic States of the 
soviet Union, “Popular fronts” in 
support of perestroika have materialized al- 
mast overnight in Estonia, Latvia, and Lith- 
uania to test the limits of possibility. The 
bottem of orthodox communism has col- 
lapsed, revealing a stagnant center. Hard-line 
Suilinists have been ousted, The truth about 
the Soviet Union's annexation of the Baltic 
States, crated and buried in revisionist history 
for two penerations, has been resurrected and 
paraded in public like a hero. Speech has 
become the new iIntoxicant. Once forbidden 
words, sentences, emotions, tumble over one 
another, leaving the population light-headed! 
in disbelief, 





Gentler waters rinse a family at an Ewst 
German nudist camp on the Darss pen- 
insula, where bore beaches outstretch 
“textile beaches” five to one. “Everyone 
here is equal, ne trowble,” said one 
comper. “It's different in textile ares. 
Movbe when you tole off your clothes, 
you toke off your aggressions too,” 
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Life’s a breeze inthe Aland 


islands (above), a military- 


free orchipelage between 
Finland and Sweden 
Alonders apeah Swedish but 
are citizens of Finland. 

Visa and other corpera- 
fons sponsor Baltic yachtine 
erents such as the Gotland 
Runt in Sweden (far bet}. 
After the race a winning 
crew pops its corks on the 
ishond of Sandon AL Kiel 
in West Germany (left! 
vechtamen beach thetr erat 


after an international regatta 





Until last year the people of the Baltic States 
felt like American [ncianés—left with their 
dances and songs and language. They had 
watched an immigration of Russian ancl other 
Slavic workers tip the population balance 
until Latvians lost the majority in their own 
nation and Estonians composed only 60 per- 
cent of theirs. Only Lithuania successfully 
kept its ethnic population, at 80 percent. Now 
Russification is open to criticism. Many speak 
of a national rebirth. 

All this has been a calculated gamble, 
roughly choreographed by the Kremlin. Esto- 
nia, Latvia, and Lithuania were independent 
parliamentary democracies for 22 years: They 
are the Soviet Union's link to the West, the 
only people with a living memory of free- 
markel economics, and thus the primé camdi- 
dates for experimental change. Their success 
would legitimize perestroika and quicken 
more sluggish parts of the Soviet Union. 

Politically the Baltic experiment plays with 
a deep-smoidering fire. So far the Communist 
Party has been a participant in the move- 
ments, hoping to control more radical ele- 
ments, but the Baltic people also remember 
with vividness and hostility the deportation of 
thousands of farmers, teachers, merchants, 
and intellectwals to Siberian labor camps in 
1940 and the brutal humiliation that followed. 
For many, support for perestroika is only the 
first step toward the national dream, to rid the 
nation of its Vandals and Visigoths.. Moscow 
may have underestimated the impact of offer- 
ing such people free speech. 


HOTOGRAPHER Cotton Coulsom and I 
were the first Americans in decades to 
visit Neringa, on the delicate pine- 
scented sandbar that links the Lithua- 

nian port of Klaipéda to Kaliningrad, a closed 

and secretive oblast of the Russian Republic 
wedged between Lithuania and Poland. 

Even in this vacation hideaway conversa- 
tion quickly turns, unsolicited, to politics. “I 
think about these problems every day—every 
night," a man from Vilnius tells me on the 
etreet.” People are at a boiling point. For many 
years we have been in chains and handeufis, 
Now the Russians are looking to us for success. 
They need Lithuanians to begin these things. 
But we are only adrap in the sea.” 

Lithuania looks prosperous. The earth tsa 
dark chocolate, and farmhouses are smoth- 
ered in flowers and fruit trees. Silos and 
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havstacks, tron red cattle, and fields of clover 
rush by the windshield of our microbus. Build- 
ings are better painted, brickwork ticier, 
shops a bit brighter than in Poland. In Klaipé- 
da we marinate in a traffic jam worthy of 
Rome. Along a peaceful canal in the rebuilt 
city one evening 1 chat with two worm fisher- 
men, Anatoli-and his son, Kostya, age seven. 

“T grew up under Stalin,” says Anatoli, 
“but he turned ott to be the enemy. Hah! I've 


seen lots of leaders come and go, but Garba- 


chev is the best vet.” 

Anwiol knows all about American politics 
too; he quirves me on Jesse Jackson. I ask if 
he would like to travel to America, The idea 
seems sucdclenly less preposterous to him. “But 
dhuve to save for three years," he says, smil- 
ing. “Oh, I'd go someday,” 

“If Mama lets you,” says Kostva wisely, 
biting into a green apple. 

The Baltic States are among the smallest of 
the Soviet republics, but the most urban and 
literate. From one state to another, culture 
changes sharply. Lithuanians are Roman 
Catholics with historic ties to the Poles. Latvi- 
ans are Lutherans and speak a different Indo- 
European tongue. Estonians are Lutherans, 
linguistically among the Finno-Upric stock, 
which includes Finns and Hungarians. 

For vears the republics have shrewdly used 
environmental issues as safe but vital batthe- 
grounds to resist the central control of Mas- 
cow. In Estonia dangerous and unwanted 
plans by central ministries to strip-mine more 
phosphate near the Baltic coast, to build an oil 
terminal near Tallinn, and to construct more 
shale-oil-burning electric power plants have 
been thwarted by popular resistance. In Lat- 
via a grass-roots group called VAK has taken 
the initiative, leading a protest march of 
15,000 peaple to temporarily halt the construc- 
tion ofa subway under the cupital city of Riga. 

“A subway would require the importation 
of workers from Russia,” says a young man 
from Riga. “And besides, Russian construc- 
tion is so bad that we don't trust them blasting 
and tunneling under the old city.” 

The closing, for at least five years, of Riga's 
JoGrmala Beach was a heavy blow, Atthe acer- 
bie local newspaper, Jitrmala, editor Aivars 
Baumanis is indignant: “We can't swim in the 
sea—it's the first summer... . It's absurd!” 

Jirmala.is soiled mostly by the ancient 
Sloka pulp-and-paper plant, only 15 miles up- 
stream, that spews its poisons into the Lielupe 
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Riverand the Gulfof Riga, now one of the dirt- 
inst bodies ol water on the Baltic 

“hur factornes have been controlled by all- 
Union ministrics in Moscow, says Raumanit 
“Such ministers don't care about the ecolog, 
of the republics. Five years ago we couldn't 
say anything. It was taboo to discuss: dirty 
water. [twas too secret!” 

Raumanis laughs heartily and lights anoth 
er cigarette. “Hut now it’s changed. Now we 
talk openty aboutit. G:lasnost! Now they have 
the commitment The Sloks factory will 
be closed by March 31, We can clean up-our 
water. We have to overcome barricts—lots 


of fools are still in the way. But we can clo it.” 


ETWEEN LATVIA and Estonia we pick up 
a Russian woman and her daughter, 





hitchhiking to catch a Moscow train 
They had been CAMping on a Latvian 
beach. “I've harla lot of arguments with peo- 


ole here.” she telle us. “We Russians want to 


make wl nahonalities bappy, but these Esto 

nians and Leatyiins t's a shame. They 
cay thatoanly tier country 5 their motherland 

It's like Californians saying that their state is 
their only country. | don't understand.” 

In Estonia there have been no burning tires 
and tear gas in the streets: intellectual force 
nnd restraint have been the weapons of rebel- 
lion. And Aloscow bas given E.stonians re- 
markably free rein. Hundreds of thousands, 
including new Communist: Party leader Vaino 
Vilias, have gathered in Tallinn to sing full- 
throated and righteous patriotic songs, Flag- 
waving demonstrators gather dailyin Tallinn. 
sance Last June, police have watched from a 
benign distance 

in August 26 [joina protest to mark the an 
niversary of the Molotov-Ribbentrop Pact of 
1939, whose secret protecel divided Eastern 
F Urope between Céermany anc the Soviet 
Union and led to the Soviet annexation of the 
Baltic States. Ata rally in Hirve Park, Hitler 





A short history of Latvia, one of the Soviet Union's three Baltic republics, ploys 
out on the streets of Riga, the capital, as Lotvian girls dressed in ethnic costumes 
for a folk dance share the sidewalk with Soviet police. The Holtic notions, now 


asserting themselves, were forcibly occupied by the Soviet Union in 1940, 
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and Sialin are ¢ “colleagues,” and Rus- 
sians are rudely invited to “go loaf around in 
their own country.” The old Estorman Hymn 
is sung, haltingly but reverently. In a birarre 
touch, a police car leads the mass march down 
the avenue to the harbor to the chant, *Ruis- 
sians go home! Russians go home!” 

Says Endel Lippman, a scentist and veler- 
an of Kremlin corridor battles aver the envi- 
ronment, “(sorbachev 1 using Estonia to 
demonstrate that he is aman of goodwill, In 
order to make perestroika credible, 
wae ome bait—it suits global polities, ] hope 


he must 


that fhe is sincere. But, at any rate, we 
must wee this situation to put our house into 
better order.” 

Few feel the Baltic States can con their way 
ndence. The Kremlin has 
alreach, sensei hed hypervenilated calis for a 
separate b, Stonian Currency (lip! cmatic corps, 
and membership in the United Nations and 
the Olympic committee. The Kremlin needs 
Estonia to perform: it wants to see black ink, 
notrebetlion, in return for the risk 


inta full 








Bitter memories fuel Kstonions in the 
capital city of Tallinn, demonstrating on 
the anniversary of the 1939 pact between 
Germany and the U.S.5.R. that paved the 
wiry for annexation of the Baltic States. 
"4 free Estonia,” reads one banner. (Jn a 
Tallinn street (opposite) a sign demands: 
“KGEK under control of the people!" So 
for, Moscow has been tolerant. 


But Estonians feel that economic 
must be predicated on full autonomy, 


SUCCESS 
at F ratatea 


atitthis way,” says the erudite secretary of the 
Estonian Writers Union, Lennart Men, “the 


most peaceful and effective border of the Sovt- 
et Union ts with Finland, not with the satellite 
countries like Poland because Pinmnish- 
soviet trade is extensive and beneficial. Thi 
border could extend to the Baltic States. Ten 


years give us ten years to begin to offer the 
same economic advantages to the Soviet 


lt would work 

Estonia, with less than one percent af the 
Soviet population, already has more than half 
the nation’s joint-venture enterprises with the 
West. Private cooperatives such as coffee 
shops and prilled-meat stands have sprung up 
by the roadsides. A group of young wits from 
the resort town of Piirnu sells cans of seawater 
as gag gifts; on the labeis they list the high pol- 
lution levels and five medical instructions 

In Parnu the beach is closed, but the Neptun 
estillrunsits beachfrontshop, rent- 
ing surfboards and beach chairs. The crowds 

have been thin. “But it’s not 
the pollution,” Shy the 
WOU “The Rus- 
sians are just as afraid of ou 
blue-black-and-white as thes 
are of our water. In Moscow 
they tell each other that Esto 
nia is dangerous now —like we 
were going to kill them or 
domething!* 

In other parts of the Soviel 
Union such raw enterprise 
is still controversial. Not so 
in Estonia. “We've earnes 
everything honestly," 
Andrus Sukles, 
Neptun 
been 


Union as Finland does 


i OODCra Lit 


just 


MaAnsarer 


oe 
one of the 
“Phe 
HLF 


founders of 


only trade-off has 


mit. 


our stress 

“But vou know what I really 
today? They tell us, ‘If-you're a man, 
That's what Dhike.” 


Aerves, 
like ‘about 


do it!’ 


E DRIVE ALONG the southwestern 
shore of Estonia in a storm. [he 
beach 1s scrubbed by gray waves 
@ that foam through the reeds. The 
rain sweeps in, fresh from the west, as westop 
al a Camperound where families 
Ree of 
AboVE 





from the vil- 





‘Ltirn have come for their HOLA YS 


their tents flies. an tmmense old 
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Phe fron Curtain just dribbles into the 
sed at Priwall in West Germany, where 
Visitors come to gare quietly across the 
border with the Germon Democratic 
Republic. In a time of hope the Baltic 
nuoy be mowoie toward @ true coml9wunty 
of mations. 


ii) iy 


Estonian flag, resurrected from Someone's 
attic, where it had been hidden ance 1940 
They embrace me like & [ost Son, offering 
champarne, talking all at once, ‘eager to tel 
About Lei PCMArKaADIe Summer 

“in our village we re digging out the monu- 
ment to the Estonian War of Freedom fron 
unter the asphalt,” says Theo Aasa, one ofthe 
leaders “People remembered Where it Was 
buried by the Russians This is a mass move 
nent. [tseverywhere! You can’t stop it!” His 
face brightens. ' And no one i TYVIDE. 

So far, So far. We take pictures of their 
beautiful old flag. “The old people are 
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weeping,” says Ansa. “This was unexpected 
in their lives." 

We leave them gathered around the flag- 
pole, these people from Tiiri, and walk back 
toward our microbus: Suddenly | hear ap- 
plause behind us, warm and steady. They are 
clapping for us, for themselwes, for the truth 
that electrifies the Baltic air, that men should 


be free. I try to wave good-bye from the 
window as we pull out, but my eves well over, 
and ] bury my head om the back of the seat in 
front of me. 

My mother has always told me that the Bal- 
tic Sea is shaped rather like a woman kneeling 
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in prayer—her cowled head bowed between 
Finland and Sweden, her robe trailing off into 
Denmark and the Germanys, her knees press- 
ing down on Poland. But ber arms—they are 
embracing Estonia. 

My journey ends with a full heart. Men of 
goodwill are about, and there is hope. The 
Warships of seven nations still glare at one 
another. Pulp mills and chemical works ‘still 
dismorge their poisons. But now we know that 
weall live on the samesea. Surely we can solve 
the anctentriddles that divide us..As the acimi- 
ral said in the confused but expectant city of 
Leningrad, “Well... why nat?” O 
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IN THE VERTICAL REALM of the Swiss Alps, 
mountainside forests called Bannwdlder guard 
towns and farms, roads and railways from 
snow avalanches, toppling rocks, and earth 
slides. The village of Andéermatt on the northern 
approach to the St. Gotthard Pass is sheltered 
by a Bannwald set aside for protection in 1397, 
supplemented today by artificial barriers. Cen- 
Lures ago overcutting denuded many Swiss 
Valleys. Resulting disasters gave rise to.an ethic 
of conscientious forestry, and the Swiss have in- 
vested enormous amounts of labor and expense 
to maintain the vital trees. Yet today more than 
half the trees in the Swiss Alps show signs of 
stress and decay; some forests are near collapse. 
Air pollution, human alteration of land sur- 
faces, past forestry practices, and weather 
extremes are leading causes of damage. With 
some of the strictest pollution-control laws in 
Europe and 0 massive emergency-care program, 


the Swiss have begun to battle back. — cvenas won 


Text by CHRISTLAN MEHR 


Photographs by 
the author and SAM ABELL 
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[KE MOTH-EATEN HOLES ii 
unsightly 
learings Bppear in for 


a COPrpet, 


ests afflicted by both 
natural forces and 
human-induced stress 
Photographed in June af 185 
op) a hill¢icde abs 


of Bristen, in the 


Wwe the village 
Walley called 
Waderanertal, three months 
later shows anexpanding node 
scarring the weakened forest! 
[above rigit) 

Stumps stand where dead 
or dying trees were cut anc 
removed OV Torest Crews to 





prevent mfestahon of netghboar- 
ing trees by bark beetles, whach 
breed in weakened trees, Felled 
trunks serve as temporary ava- 
lanche barners (above), erected 
above their homes by villagers 
from Bristen on a slope ‘aii 
Cleared Oo Spee tree 

» forest work- 
ers of Bristen | end 2utuimns 
and Winters i 


Traditionally tl 


ithe woods, sum- 
mers in the fielcls anc steep pas- 
tures of small farms handed 


down through generations: 





i heir local foresi® are comimtiti- 


ally held, a 


are most af those m 
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eWitreriand, Nationwide 2£ 
percent are privately owned, 
while only-6 percent are held by 
the state. A century ago Switze: 
land wes-e tural, wood-burning 
country, And timber was a 
prime building material, provid 
Ine income! at Well a2 protection 
from ivalanches., 

hut today incomes trom rad 
mountain farms are meager by 
high Swiss standards Rather 
than work for low pay in th 
“rucksack farmers 
Stream down the mountain 
rics to 


forests, 
jobs at bulking sites, 


i Lal | > 


factories, or Lourist-oriented 
facilities in the more developed 
main valleys. Consequently, 

many formerly well-groomed 
forests have fallen into nerlect. 

So Vital to the country that 
they were placed tnder strict 
federal conservation laws a cen 
tury ago, Alpine forests have 
drawn attention throughout 
Switteriand due to the extent o 
damage they have suffered in 
anly half a decade 

After windstorms threw down 
trees thought to be weakened 
HY environmental condhons, 
cfs in Peril? 


Ave ine Swiss Fore: 


lack of care allowed beetle infes 
tation to enlarge the damare 
Less visible but equally to blame 
Are forestry practices that led to 
single-species forests with trees 
of uniform size and are. But it is 
mir Cpeatiieeite:s watting into the 
P Valleys on the 

breath af the 20th century, that 
ia one of the m 
forests’ present ill health. 

Alone TOrests grow in @x 


min suspects in the 


treme conditions. Under a thin 


laver of soi] on steep slopes 


roots penetrate the finest crev 


ices to onchar trees to rock 


Climate is harsh, and trees often 

cling to the Margin Of survival 
Air pollution, as with acid 

baths of rain and for and 

injure 

while also 


INCTESsed oon C, Cat 
Hees and leaves, 
changing the chemistry al soils 
and plants’ ability to absorb 
nutrients. Such strains may be 
the final insult to an already 
stressed tree and push it over the 


edge of health into needle loss 


Hence nh bility 
th disease ancl parasites, and 
root damage that increases vul- 
neraoility to wind 


reduced growl hi, 











Threats to an Alpine Valley 


has traveled along the Reuss 

River Valley and over the St. 
Gotthard Pass, a portal in the 
mountain barrier between the 
Germamc north and the Mectiter- 
ranean south in use since the Mid- 
dle Ages. The crossing, once a 
strenuous and dangerous hike of 
several days and much celebrated 
in Swiss legend and history, now 
lakesan hour or two, A road tun- 
nel carries more than four million 
vehicles through the pass each 
vear—a figure that grew rapidly 
with the completion of the tunnel- 
and-highway system-in 1980, 
bringing with it a burden of 
increasing sir pollution, 

Nore than 58,000 trains roll 
through a railway tunnel each 
year, hauling 5.5 million passen- 
gers and |2 million tons of goods, 
making the Gotthard commer- 
cially and strategically important 
to much of the Continent—a 


T HE TRAFFIC OF CENTURIES 


fact not lost upon the Swiss, 
Engineering feats costing bil- 
lisns of Swiss francs have gone 
into stee] barriers that trap snow 
and rocks, thick protective roofs 
of reinforced concrete over roads 
mond nalroads, and enormous 
catchment systems for the control 
of flooding and erosion in this 
wild mountain valley. Yet ewen 
such elaborate fortifications can- 
not take the place of sheltering 
trees. As forests thin in critical 
artas, dangers of rockslides and 
avalanches (arrows) will increase, 
while flooding could grow more 
severe from deforestation 
throughout the drainage area. 
The Gotthard region is not 
alont—a survey of local foresters 
in 1985 identified an Alps-wide 
stippling (map below) of areas 
perceived to have seriously de- 
clined in the three prececing years 
(vellow dots} or to have reached a 
point néar collapse (rec dots). 


<a New rockslide danger with continued forest deterioration 


ame New avalanche danger with continued forest deterioration 


@ Severaly damaged forest 


) Disintegrating forest 


Declining Swiss forests 


Forest deciine above average 
® Forest in critical stain 
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UTTING A TREE (tO save" 
a forest, the local 
chief of forestry fells 
a Spruce whose 
weight threatenecl to 
rip out an eroded 
patch of soil on a steep slope 
above Lhe resort town of 

Flims. Much of an Alpine for- 
ester's work is in such emer- 
Fency Care, Wrestling with the 


rT 
r= 


tlemental forces-of the moun- 
tains while Dehting against 
creeping decay. After recent re 
planting efforts, 2,500 seedlings 
shipped over a cliff face above 
Flims when the exposed soil 
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of Forestry Research disclosed 
in December 19S for the 
consecutive year: More tha 


50 percent of the 


third 


trees in thi 
Lips show 
of vitality 

A dense crown canopy pro- 
ects the forest agaist storm 


nce Just & lew trees 
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AULING HAY by sky- 
hook, a helicopter lifts 
a load from ahigh 
pasture in an efiort to 
protect the stability af 

| slopes in the Alps 

Steep slopes were formerly cut 

by farmers to whom the hay was 

worth the climb, Left uncut 
because of changing economics, 
tall grasses provide a slick 
surface for snow burctens to 
avalanche 

More cependent on ite forests’ 
protective role than perhaps 
any other European nation, 

Switzerland in 1983 launched an 

impressive program called Sana- 

silva, in which trees at points of 
intersection of a four-by-four 

Kilometer grid over the entire 

nition are checked each summer 

bY federal inspectors, Forests 
are also analyred through iniva- 

red aerial photography. In 1985, 

42 percent of the trees in the 

swiss Alps showed signs of 

damage, 27 percent in non- 
mountainous areas. In [987 the 
hurures rose to 60 percent in 

Alpine areas, 48 percent in non- 

mountainous regions, Some im- 

provements were reported in 

1988, 8 year of exceptionally 

food growing conditions. 

Widely divergent theories af 
first- attempted to find single 
causes for the forest damage. 

Today itis generally accepted 

that the problem stems from cliif- 

ferent kinds of stresses, varying 
from one locale to another. With 
its staff increased in recent years 
to cope with massive research 
demands, the Swiss Feceral 

Institute of Forestry Research 

is studying the influence of cli- 

mite, site conditions, oxone, 

sulfur dioxide, and other envi- 
ronmental factors 

Through experiments in open- 
top chambers (lop rignt), scien- 
lists arc- investigating the effects 
of ozone. Recent studies of 

Scotch pines exposed for 

eoveral weeks to ozone concen- 

trations of 100 micrograms per 





Are the Swiss Forests tn Peril? 


cubic meter—what you would 
expect on an averoge Swiss 
summer day-at 1,600 meters 


(5,250 fect}— have shown notice: 


able changes of biochemical 
processes in the néedles. Re- 
search is also directed into 
chemical changes in the soil, 
Because of the complexity of 
the forest ecasvatem and the 
mass Of influential factors, no 
definite answers have yet 
emerged. However, as institute 
director Rodolphe Schlaepfer 
says, “new and widespread 
symptoms of forest damage 
cannot be explained in most 
cases Without the influence 


of €xCessive, man-made air 
pollution.” Easter weekend at 
the Gotthard tunnel's entrance 
jabove) brings not only a day- 
long jam of travelers headed 
for sunnier climates but also 


higher levels of stress for nearby 


forests. Pollutants from more 
distant sources— Europe's 
major industrial centers—can 
also reach the Alps. The situa- 
tion is intensified when weather 
conditions trap air in steep 
vallevs, increasing the concen- 
tration of pollutants 

While Switzerland has tough- 
ened its antipollution laws, 
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some of its neighbors have not 
Fume-hillowing foreign trucks 
add greatly to pollution in 
Alpine wallevs. Restrictions on 
the size of trucks allowed on 
swiss Toads have brought angry 
calls for boycotts from other 
Europtan countries that use 
them heavily. A proposed trans- 
Alpine tunnel-and-railway sys- 
tem to ferry cars and trucks 
through the country could help 
solve the problem. Meanwhile, 
Swiss trains are experimenting 
on-a-smaller scale: hauling 
trucks through the pass on rail- 
cars pulled by electric power 
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| ORKING to beat 
the dewil, for- 
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foundations for 
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ers in a steep sec- 
thon of damaged forest. In a 
erend the devil himsell was the 
entineer who showed how ti 
bridge an impassable gorge on 
the northern approach to the St 
Grottihard Pass. He demanded in 
return the first soul to cross the 
sa the locals sent a 

goat. A huge boulder placed by 


Lhe frustrated devil stands by an 


hry] clare 


entrance to the Gotthard tunne! 
where engineers moved it to 
make way for the road 

The Swiss have indeed drawn 
On CURIE ani fH gineerne ta 
thrive in the Alps, [he demand 
lor Pefmanent, safe, and easy 
passae over the mountains has 
resulted in an imoressive collec 
Lon of artificial protective struc 


tures coéting billions. Steel 


barriers march pcross naked 
slopes (below), too bigh ate 
steep for forest. Hut this casily 
security affords limited protec- 
On Beast the UFEE OF Moun 
Lainsicles and them burtens 


to move, The wee of artiicial 
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SLTUCTHTeS 15 SOMetines Impossi- 
Lal eC ats of I ppPopraphy 
Lrainst floids and erosion there 
is vet no cure-all. Without intact 
lorests the mountains forces 
could banish humankind from 


much of the Alps. 0 
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Boxful of mementos tied to American history ts the legacy of Benjamin P. 
Field V (left). Most likely packed by Field's 19th-century ancestors, the 


box will be opened for a national television audience April 30. “The real 


mystery is what the papers inside reveal,” says former Chief Justice War- 
ren FE. Burger, chairman of the Constitution's Bicenteroual Commission. 








Bo 


Ps there a home without one, an old box sleeping in an attic or under a base- 
ment stair, filled with memorabilia of events past? Once in a great while it 
is opened, and the bittersweet scent of the vanishing past, cobwebs ancl 
Bardenias, gives dimension to the present. 

Rarely a family-kept repository celebrates a national ¢vent, ancl the pri- 
¥ate papers become of public interest. Last fall, Benjamin P. Field V of New 
York brought such a treasure to the Geographic, a wooden box covered and lined 
with metal that had been handed down in his family, from one Ben P. Field to 
another, for at least-a century. His father told him that it was to be opened in 
1989 and that it contained memorabilia of George Washington's first Inaugural. 

Ben asked us to act a: observers when he opened the box. It was a fascinating 
prospect, a5 though & missing cornerstone from the Washington Monument hacl 
suddeniy materialized. We asked his permission to probe the box with remote- 
sensing techniques, so the opening would not damage contents (following pages). 

As we viewed the CT (computerized tomography) scans, the colorful tapestry 
of the American past began to unfurl in the black-and-white images: 

Washington was §7 when he took the first presidential oath of office on the bal- 
cony of New York's old City Hall, before a crowd so dense that “one might liter- 
ally walk on the heacts of the people.” He spoke movingly of “my country, whose 
voice I can never hear but with veneration and love... ." [tseemed his character 
and idealism were the most valued assets of a nation-te-be that had discarded the 
cohesive forces that bound together other nations— monarchy, anstocracy, and 
established church. 

Historian David Ramsay spoke for all when he said, “A long time, and much 
prudence, will be necessary to reproduce a spirit of union and reverence for 
fovernment.” 

That long time included the bitter Civil War, but by the time the 23rd Presi- 
dent, Benjamin Harrison, celebrated the centennial of Washington's Inaugural, 
the United States was a land transformed and virtually completect. 

In that year, 1$89, and the next, Montana, South Dakotas, North Dakota, 
Washington, Wyoming, and Idaho were addled to the Union. The jong and 
shameful trail of Indian blood had led finally to Wounded Knee and more than 
200 deaths, two weeks after the first Army-Navy football game was played 

Even though farmers were going bust and factory workers were being exploit- 
ed, many prospered as people never hac. While factory workers worked 10 to 14 
hours a day, individuals accumulated millions: Against such privilege rose orga- 
nizations like the National Grange and the American Fecleration of Labor. 

Harrison would soon be demanding indemnity from Chile for an attack on 
American sailors, and the organizational descendants of Washington's regiments 
would be drawn into the overthrow of the government of Hawaii, 

Expansion and prosperity and the struggle for social justice, devotion to public 
education for self-government, acts of shame and cowardice, self-indulgence and 
generosity in public life, that elusive spirit of union, that hard-attained reverence 
for government—the democratic struggle recalled by memories from a box. 
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By BENJAMIN P. FIELD V 
Photographs by 


SISSE BRIMBERG 


OUND for the nation’s 
first presidential [nau 
fural, (acorge Wash- 
ington crosses New 

York Harbor anc dott: his hat 
loan admiring caprial city (he 
low). “The music of the drums 


a - 
yj om 


ane the ringing of the bells were 
mnoiuh to stun one with the 
an observer recalled, A 


1730 


rose,” 
week later, on April 50 
Washineton was sworn in 

To mark that event a centur 
later, Congress declared Apnl 
40, (889. a national holiday, 
and another new President, 
Benjamin Harriton, returned to 
the first comital for parades, 
spaoches, and Hreworks. 

Harrison, in a carriage, 


followed Washineton’« rout 
up Wall Street, passing uncer os 
erect! tiv mer- 


rhe path ct 


jrnt, Smid an organizer of the 


Ipmpormry aren 
chants (below 


event, “was bounded on each 
cicle by the walls of immense 
high buildings, each structure 
rachant with runboaw-hued 
buntings rach window 
rleaming with bright eves, evers 
Cormice fringed’ with faces,” 

The language reflected the 
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hopeful «pint of the tines. By 
ort 1889 the Civil War was a 
receding Memon, Le Western 
frontier seemed secure, and the 
future promised stability 

The centennial offered on op 
MOrtunity bo refiect upon the 
past andl to mark a young coun 
Exhibits of 


Wacthingion memorabilia went 


‘ie 


¥ 5. DFOegress 


on display in major cites, sou- 
venir medallions and books 


Were issued, and im the village of 


Babylon, New York, o tinsmith 
ind inventor named Benjamin 
Po Peed Ul rs credited with 
assem bling a hice af mementos 
for his descendants. My grest- 
ereat-pranctather’s shop, where 
he probably failt the time cap- 
sule, still stands (bottom left) 
Almost 30 yeurs have passed 
since | first saw the box, | was 
ends 
me the trunk hali-hidden under 
the stairs in the dim laeht of oir 


i? when my father showed 


hacement on Long [elanc 

[remember running my fin- 
gers over the lettering on the 
ORS Thetal exteror, wondenne 
what secrets lav inside, Dod it 
hold newspapers from Washing: 
ton'’s dav? Keepsakes from Har- 
naon § era? Letters through 
which my relatives waulec speak 
acres the vears? Would the doc- 
iments crumble on Contact with 
air? (ould T open the box -with- 
ut damMmaging ts contents: 








BoM THE OUTSIDE my 
mysterious Dirthrignt 
lonkKed Srm ple encugt 
avgalvanized box that 
would fit uncer an airplane seat 
But inside was a package 
more complicated than I had 
imagined, I got my first peck 
during a visit to the Washington 
(1D. C.) Hospital Center. There 
we ran the box through a Cl 
canner, ant A-ray device that 
rotates around patients to pro- 
cuce images of their organs 
amid tissues 
(hur investigation showed that 
the box s guter metal skin wae 
about & tenth of an inch thick; 
beneath that was a wooden con 
tanner: that, in turn, was Imed 
with another laver of metal. It 
reminded me of Churchill's 
phrase: a fiddle wrapped in a 
Mystery inside an enigma 
To penetrate further, we 
needed more powerlul tools. We 
found them at NASA's Greorce 
C. Marshall Space Flight Center 
mn Huntsville, 
enminecrs use asophishcated 


A-ray instrument called AC TIS 


Alabama Here 


lacdvanced computed tomora- 
Dh Inspection system) to find 
minute laws in rocket nozzle: 
turbine blades, anc other hard 
Ware Of space exploration 
A-red laser beam guided 
technicians in positioning the 


box on a metal turntable in 


NASA. Scnninine room (Lop 
lef). For this portrait the 
“camer” is an A-ray device 
that fires. a pulse with the 
enerey of two millan @lectron 
volts, capable of penetrating six 
inches of steel Engineers, jour 
nalsts and others watch from 
another room, linked to the 
[Hanning Procedure bv remote 
monitors (above) 

Ase the & rave macs through 
the box, they are absorbed to 
Valine decrees by the materials 


withing the denser the material 
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the fewer the ris eMereine 
fromoal Sensors mrasure thi 
attenuated beam and relay 

the information to a ASA com 
puter, Lhe computer, in turn, 
nls a composite picture from 
the digital cata, making an 
image of more than a million 
tiny ¢clectronic squares on the 
Screen, 2Oome 60 images emerce 
intwo dave of scanning. Each 
one depicts & lengthwise slice of 
the box. each less than a sixth 
of an ich thick. 

We See into the container AS 
fait had been opened fram the 
bottom. Ata depth of about 
three inches, a small package 
ippears, tied with a loop of 
twine (top image at far left), Jus 
above that laver a neet of coms 
or thiédadlions litters (middle 
nmage}. Higher in the box, 
another view reveals a metal 
isk. [tis abowt two inches in 
liameter (bottom image! and is 
picked Inf presentation tox of 
iis own A computer enhance 
Meh UTES OUL More det Lay 
(left), and the faint suggestion of 
iman s profile. It proves to be 
the familiar face of Washington 
featured on Mary Meme bos 
from the (280 centennial (circu- 


lar image! 
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penetrated the bux with beam 
ranting Trot 60,048) to SOO 000 
electron volts. (a chest A ray is 
OOOO to 130,000 electron 
volts). Staff members study the 
resulting radiograph in their 
aithersburg, Marviand, tah 
oratory (mcidhe lett 

Dheir imaging yields an endl 
view of the box, in which the 
metal disks seem to float in 
apace (below); some apparent; 
have ping and clasps, like lapel 
Huttons. Sauls point into the box 
from top ancl bottom, their wn 
form shape sugpesting i manu- 
factured origin, probably in the 
1S century 

Stucving another view, focus 
Ing on the medals from above 
observers believe they discern 
the date 14889 on the three-sided 
ahietd in the cluster of shadow, 
imiupges (top, facing page), A 
later TASC enhancement of the 
Medal Princes «a man’s profil 
on a star (top left) 

With these two clues we 
searched a cataloy of political 
memorabilis at the Senithsonian 
Institution and scan found the 
twit our metal. [tis a com- 
memoralive pin =sued for the 
Washington centennial in New 
York (top right), Our hopes 
beqan to dim that the box might 
hold objects from the first 
Tnauguration 
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UR WEEES of space-age 
study have borne 
abundant informa- 
tion, enouwrh for this 
artist's insiie view (below) The 
detatted sketch will help us open 
the box without damaging its 
contents 

Atthic writing the box 
remains sealed, vet the scans 
have already helped unravel 
some of its mysteries: We know, 
for instance, that the wooden 
container 16 built of pine or 
cedar, with three planks on the 
top, two on bottom, We know 
that at least 427 nails bold this 
container together. We can 
identify one medallion and can 





see the details of two others. We 


The opening of the box will be 
televised on National Geographic 
EXPLORER at i pom, gor, Sunday, 
Agril $0, the 200th anniversary 
of Washington s Inaugural. cn 
SuperStation THS, 


caneven see a bit of printing on 
a paper or folder inside: “Slett- 
inet Lambert & Co," tt reacts, 
shown in. a computer-enhanced 
image (above). The tide displays 
the flourishes characteristic of 

a late 19th-century style. 

Inside and out, the careful 
metalwork supprrts the iden 
that my ancestor the tinsmith, 
Renjamin P. Field 1, built the 





box, Even if the opening reveals 
no treasures, there is a personal 
reward for me, oné that reaches 
back to link ome with ancestors 

L never knew. For the first time I 
can envision one of them sitting 


ata table with the collection 


ecattered around him! He is 
gathering folders, packing 
medallions, tying an envelope 


with twine, thinking ahead 


Filbeaa 








Box's likely contents: 1 Galvanized metal cover 2 Inner box of pine or cedar 3.Inner metal liner 
4 Folder with printing 5 Rolled-up newspapers or printed matter 6 Book 7 Quarter-ize coms 
or metal buttons 8 Medallions in presentation cases & Woshineton centennial pin. 
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National Geographic, May Toe? 


Qur activities take you as far 
as an ancent Mayan temple ina hish 
tropical forest Or take you exploring far 
away island cities unchanged by time 


Though ouractivities are by ne 


means limuted to our ports of call. On our ships weve set up more of a-sports program than even the wildest 


Spores enthusiasts could hancle,(n board youll incl everything Horn Smear. wling toskect shooting 
Andwe havent forgotten those of you whose ices ofa pleasurable vacation is toexercse VWOur Mune 
more than your hed\y For vou weve planned leisunely days of eftortless fun. Days of backgan 
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wine tastings, and lectures. by sore of 
the biggest names in sports 
Yet this is really only part of 
the reason our ships ane know as 
| , © the Norwegian Cruise Line Measure 
ips But youll see much, much more by simply calling us at -800-262-4NCL for our tree fleet brochure. 
Over the years weve always given our passengers more onuise for their money, P NORWEGIAN 
a naturally they've come to expect more from us. Which leaves us no choice butto , CRUISE LINE 
sep searching for new activities. Even if we have to. reach back 00 yearsto hind them. The Plaasure Ships. 
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THE ALL-NEW DODGE SPIRIT ES. Dodge Spirit ES is a true driver's sedan, You 
can tell by its aggressive lines. Monochromatic look. And by how quickly it moves when 
you put your foot down. A new 2.5L fuel-injected turbo provides the power. Or choose 
3.0 liters of fuel-injected V-6 performance matched to a new electronic Ultradrive auto- 
matic. You also get responsive power steering. A sport suspension. And our exclusive 


f year or 70,000 mile Protection Plan* Best of 
all, Spirit prices start at just $9,995, while the 
premium ES (shown) is only $12,495! So see your 
Dodge dealer. Then let your spirit soar. 7G 


"See ites powertrain lented warranty 2 ite restrictions at Geaéor BUCKLE UP FOR SAFETY 
‘Sticker prices eciucde tax, dasimaton charge & options 
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FROM THE 


PRESIDENT 


Making science a contact sport 


HROUGH the magic of telecommunications, 

students galhered in Grosvenor Auditonum 

at Society headquarters this month will be 

transported to the floor of the Mediterrancan 
Sea for alive adventure of discovery. 

Crouing thousands of feet below the surface, 
they will marvelat the sizht of glassy lava from an 
underwater volcand and take part in a search for 
strange and beautiful i 
formes of life near hydro- 
thermal vents. Their un- 
derseea craft will be 
Jason, a seven-foot: 
long, remotely operat- 
éd vehicle that carries 
three color vicleo cam- 
eras. These cameras 
will send live pictures 
through a fiber-optic ca- 
ble to a vessel on the sur- 
face, which will beam 
them to a satellite above 
the Atlantic Ocean 
From there the pictures 
will be relaved to a 
ground-based receiver and broadcast 
win another satellite to a network of 
nine museums and other educational 
institutions in the U.S. anc Canada. 
It will be the first live broadciust of its 
kind ever attempted from the bottem raph ar hiien 4 
of the deep sea 

This exciting project has been organized by 
Robert D. Ballard, Director of the Center for 
Marine Exploration at the Woods Hole Orceano- 
graphic Institution, whose team discovered the 
wreck of R.MLS. Fitanic in 1985. Bob has hopes 
for the endeavor that peach far beyond its 
immediate gouls, He wants to convince every stu- 
dent who participates that science 15 challenuing 
and Ten. 

“T want to show kids that scronce, and particu 
larly ochancpraphy, a contact sport done by preo- 
ple with the right stuff,” he said. “I want them to 
look at their math homework a4 an athlete looks pt 
push-ups—as something you need to do because 
you want to play in the game.” 

Bob expects a4 many as 250,000 students to take 
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part in the interactive television programs, which 
will be broadcast from May 1 to 14. Through a tele- 
communication center at each of the participating 
institution, students will be able to ask questions 
of Bob and other scientists aboard the research ves- 
sel to help Lhe Youngsters understand what thev are 
SEE. 

In addition to exploring the Marsili Seamount 
volcang, Jason juried its 
companion sed Arge will 
be used to investigate a 
widespread area of 
wrockore, which Bob be- 
liewes holds the remeins 
of ships from the time of 
A prelimi- 
one atte re- 


the Romans 
nary look mt 
reiled amphorma: used to 
export wine from Haly 
and (Carthaginian jars 
used to carry fish sauce 
and oil. The National Sci- 
ence Teachers A&socta- 
tion has developed class- 
room materials for fourth throweh 
twelfth grades on related aspects of 
archacology, trade, seafaring, and 
geography to help students prepare 
forthe tive broadcasts. 

This project would not be possi- 
ble, of course, without the generous 
support of sponsors, especially the 
National Science Foundation, Quest Group Lted., 
Electronic Data Systems Corporation, the Office of 
the Chief of Naval Research. and the Turmer 
Broadcasting System. The National Geographic 
society lent a hand in developing the advanced 
Camera systems, whose images will be seen this fall 
ingan EXPLORER TY decumentary on TH. 

Bob Ballard and his team deserve a lot of creclit 
lor what they're attempting, Bob is not only an 
explorer but also aman with a vision. By bringing 
live television to the undersea world, he's doing 
for oceanography what we've been doing for geog- 
raphy—making the facts come alive. More than 
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that, he's clefining what it memns to be a teacher in 
the 2 ist century by allowing students to share with 
bhim—in real time —the excitement of discovery 
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San Joaquin Kit Fox Genus: Vulpes 


Adult size: Lenath of body, 38-50em) tail, 22-30cm 


Surviving number: Estimated ata few thousand Photographed by Tupper Ansel Blake 





Wildlife as 


San Joaquin kit fox pops huddle together, secure 
at the entrance to their den In one of this sub 
species’ last strongholds in California's San 
Joaquin Valley. The San Joaquin kit lox shares 
its habitat with other impented anmnals: the giant 
kangaroo rat, the blunt-nosed leopard lizard and 
Nelsons antelope ground squirrel. Al one time, 
even the California condor, which today lives 
only in captivity, soared high above this wildlife 
community. The San Joaquin kit fox 1s one of 
many wildlife species in the area threatened by 
the conversion of native habitats to agriculture 


Spectes: nacrotis 
Adult weight: 1 > sk 


Habitat: Ark! scrubiand ana grasiann in the San doaquin Valey in (alicia, U SA 
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non sees it 


and urban development. 

lo save endangered specnes, tl 1s vital to pro- 
tect their habitats. Understanding the fragile 
balance of cur world’s ecosystem holds the prom 
ise for the future. Expressive color images, with 
their unique ability to reach people, can help 
promote a greater awareness and understinding 
of the San Joaquin kit fox and how it lives within 
its natural environment. 

And understanding ts perhaps the sinmie mosi 
important factor in saving the San Joaquin kit fox 
and all of wildlife. 
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The most revolutionary advance 
In copying. Since the copier 
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Coca 


“Coca—An Ancient Herb Turns Deadly" ( Jan- 
Wuiry 19R9) serves as con excellent primer on illegal 
cocaine use. The article is one of the most com- 
prehensive published for the general public, 
CHARLES P. SMiri 
Ovrector, Justice Propens 
OS. Department of Maitice 
Withington, DC. 


This feature should be required reading for 
every American, 
GEORGE DL. HEAVEY 
Regional Commissioner 
CS: Customs Southeast Region 
Miami, Florida 


Asa member of the Society, [ have never bern so 

proud of the steps you have taken to help law en- 

forcement educate citizens on the most serious 

problem we face 45 0 nation. Last year 152 offi- 

cers died in the line of duty in the United States, 

and almost all the deaths were drog related, 
GERALD S, ARENBERG 
Frecatroe Director, National 
Association of Chiefs af Police 
Harkington, DC 


You state that-six million Americans buy cocaine 
and that it brings them indescribable pleasure, 
unbounded energy—often misery, sometimes 
death. | hope you haven't appealed to si million 
more who muy fall susceptible to the clamorous 
description portrayed and ignore the down side, 

WILLIAM A. Prov 

Cariibad, California 


Tama social worker investigating child abuse 
and neglect cases in the Fst Los Angeles barrio 
In the past few vears [ have found most of my 
cases are drug related. | have observed many 
families, not just these on welfare but many 
middle-class parents, who get so hooked on 
drugs that they first lose their jobs, then start sell- 
ing their furniture und other possessions lo sup 
port their habit. Then they get evicted for 
nonpayment of rent and wind up abandoning 
their children with relatives or just leaving them 
done in motel roams. | hope your article will 
pressure the politicians to spend more on drag re- 
habilitation. We can't afford not te do it 

RICHARD H, SMITH 

Burbank, Califernea 


Peter T. White's detailed coverage of the cocaine 
trade omits its marketing, sales, and distribution 
bere inthe U.S. Since the early 1 980¢ the cocaine 
industry has moved from an era of incependent 
entrepreneurship to a strogele for control be- 
tween the drag syndicates forged by Jamaican, 
Chinese, and Colombian gangs and the drug cor: 
porations modeled on the Fortune 500 compa- 
nies: In only two decades we have-seen the 
recapitulation of American economic history as 
the cocaine trade grew from cottage industry to 
major corporation. Besides adopting organiza- 
tional structure, it uses: classic business methods 
like mass marketing, mass production, and econ- 
omies of scale to make an elite product available 
and affordable to all. Cocaine has created.ashad- 
ow industry that holds wp a pightmare image to 
American business and society. 
KAREN JESCAVAGE-HERNARD 
Selden, New York 


There is an ever increasing effect of cocaine that 
merical professionals are facing in intensive-care 
nurseries throughout the country, Cocaine use, 
even one “hit” of erack, can cause placental 
abruption, resulting in premature birth. We 
daily admit these “fetuses,” many as youngas 23 
or 24 weeks of gestation. Even more frightening, 
current research has shown thatasmie hit. of co- 
caine by the mother resultsina continual dese for 
the fetus, a5 the drug converts to a metabolite 
that is repeatedly ingested by the baby as it circu- 
lates in the amniotic fluid. The damage to these 
mfants at critical stages of development remains 
to he seen 

DIANE KR. McBRmeg, KN. 

Chios City, California 
Cocainé’s potential for causing death is, in itself, 
iInsulficient justification for outlawing it. [owe 
outlawed everything that could couse death, 
we'd have todo without tobacco, alcohol, all pre- 
ecnption drugs, firearms, automobiles, knives, 
ropes, Miatches, stoves, mor blades, and bath- 
tube, te taume but a few. So cocaine kills 1,600 
Americans vearly out of a population of 5.8 mil- 
lien regular users? That would make it one- 
twentieth as deadly as tobacco, which kills 260 
times as many Americans each year out of a pop 
Ulaion Of regular users that is onhy ten times as. 
large. Yet tobaceo cultivation t actually subsi- 
dived by the American taxpaver, while the prod- 
uct is easily available to any child tall enough to 
reach the quarter slot on a cigarette machine: 
Talk about hypocrisy! 

TERRY PHELAN 

Aliany, New Fork 


Sagebrush Country 


ve never been to the U. S., tut next hme I'm 
stuck ina traffic jam I'll be thinking (dreaming 
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“Dad talks in smokescreens. Cant ever say what Your truck is an important part of everything you do. 
he really feeis, Like this morming, getting ready whether it's hauling bales of hay of striking out on 
to go. All he could talk about was the truck. Did your own. That's why it's important to take it to 


| have the oil checked? How were the brakes? Me Goodwrench. 

So | told him, | had the Goodvrench guys atthe No-one else has the GM factory training. the exper- 
GM dealership look itover ence, the genuine GH parts that Mr Goodwrench 
Melemmieley has, That goes for GM cars as wall as trucks. 

See, this truck i§ my ticket to ihe real world’ My So whether you drive a Chevrolet. Pontiac. 
freedom to go where | want to go. You better Oldsmobile, Buick, Cadillac or GMC = 
believe I'm gonna take care of it. Truck, bring it to Mr Goodwrench. iia 
Dad just nodded. You'll find:him al over 7200 General “ Goodwrench 
But | knew what he was saying. Motors dealerships coast to coast. 





ESR MMC aa) agit eri) 


perhaps?) of those buckaroos disappearing over 
A mise in their “fresh-made world without 
fenoes.” Tl be able te sense the smells of distant 
plains and sagebrush seas and hear the echo of 
thundering hooves. ‘To Messrs. Chadwick and 
Schofield, many thanks. 

Paun O'SvL.rvaAN 

Dublin, freland 
Veterinarians have examined the stomach 
contents af coyotes often enough to know that 
these animals pursue the smallest desert crea- 
tures on which to make theirméals, Now mice, 
around squirrels, jackrabbits, and cottontails 
multiply out of proportion to their need because 
coyotes are relentlessly pursued and killed by 
those who think no further than the guns they 
use. | would expect NATIONAL GEOGRAPHIC to 
champion the ecological necessity of the covote 
or, if your policy is intended to be disengaged 
from issues, to show both persunsions at work 
in Nevada. 

Jo BILLINGS 

Imiay, Nevada 


When T first came to Idaho in 1935, there were 
jackrabhits in incredible numbers in the Little 
Lost River Valley and coyotes everywhere. A 
big-time sheepman in Howe, Idaho, told me that 
inspite of hordes of rabbits his loss to predators, 
mainly coyotes, still remained at or near 10 per- 
cent of his annual lamb crop, Covotes do prefer 
mutton over jackrabbit at any time, and so. do I! 

EMFRED ANDERSON 

Blackfoot, fdake 
Stingrays 
The public should not be led into the false belief 
orsecurity that one can usually fondle stingrays. 
Having studied sharks and rays forover 30 years, 
I think articles that depict people playing with 
rays should be discouraged. Rays ore dangerous 

FRANK. |. SCHWARTZ 

University of North Carolina 

Morehead City, North Carolina 
Many divers, and certainly all who Jove wildlife 
most in its natural state, experience a thrill far 
preater in seeing stingrays cautiously out of reach 
of humans than in having direct physical contact 
with baited rays begging for food from “as many 
as 150 divers-and snorkelers aday.” The hiand- 
fed stingrays of the Cayman Islands are another 
example of man's selfish insistence on exploiting 
modified animal behavior to suit his entertaimn- 
ment needs, 

NANCY MASH 

Redmond, Washington 
Indonesia 
Arthur Zich seems not to haveseen the Aceh that 
Isaw during a visit in late 1986. The Acehnese I 
mel are among Indonesia's most productive, 


enereetic. and creative citivens—and they are 
famous for these qualities in other parts of the 
country. #ich's accountimplies that Aceh suffers 
from its devotion to Islam. In faci, Aceh's fierce 
resistance to Jakarta (and to the Dutch in earlier 
Haws) reflects dedication to freedom and indepen- 
dence rather than simply religious fervor. 
WiLitaM L. WILLIAMSON 
Madison, Wiscomnn 


The situation in East Timor [includes] acts of 
violence and repression perpetrated by the 
Suharto regime against the Maubere people. 
Portugal, constitutionally committed to safie- 
ruard East Timor's right to independence, is not 
alone in concemning these abuses. The UN, the 
European Parliament, Amnesty International, 
and Asia Watch have supported East Timor's 
right to freeclom. 

Luts A. bE SOUSA 

Embassy of Portugal 

Basfingion, OC. 


Author Zick cited 100,000 killed or dead af star- 
palion and diseare, 40,000 children orphaned or 
manned, of least 6M) missing civilians. He wos 
refused access to the eastern part of Rast Timor, 
Rowing to Antarctica 
More than 10,000 students participating in the 
Student Ocean Challenge program tracked Ned 
Gillette ancl his crew aboard Seo Tomato by satel- 
lite during their daring row to Antarctica. Many 
thanks from teachers and students everywhere 
who can now fully picture just what it must have 
been like to experience the “most mac sens." 

MAME REYNOLDS 

Newport, Rhode [stand 
Society Membership 
The Society celebrated its centennial with more 
than 2" members in 1988. ‘That means that ina 
hundred years membership doubled 22 times. In 
the same span of time, world population doubled 
only two times. If both continue increasing at the 
sine rates, every person on earth will become a 
Society member by 2030. Then you'll either have 
toslow down a bit or start sending gift member- 
ships to Martians. 

JorcE FE, OosTRaA 

iboapud, Colombia 


By owr calculations, based an steady rates of in- 
crease, we wrll exhaust the pool of earthlings by 
2042. We're open-minded about nem members. 


Rattars should be: addressed i Monibers Raven: 
National Geographic Moganine, Box 37444, 
Wirstington, D.C. 20013, and should include the 
sender's address and telephone number. Not oll 
letters con be wed. hese that are will often be 
edited and excerpted, 
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The fact is, with an impressive array of products 
and services like this, Visa® could make anyone a 
bit envinus. 


— Visa Gold Card. 
Outdelivering American Express. 

Visa Gold provides full value auto rental insur- 
ance” emergency travel and tmedical assistance, 
and at least $150,000in automatic travel accident 
iInsurance— $50,000 more than Amencan Express. 
Plus Purchase Security and Extended Protection* 
which covers most of your purchases agairrst 
thefi, fine, joss, or breakage, And Visa oid wall 
bring both emergency cash and a replacement 
card right to you anywhere in the world. Same- 
thing American Express just cant deliver 

Visa Travelers Cheques. 
Better To Travel With. 

Visa can promplly refund lost or stolen cheques 
at over 248,000 locations around the world— 
twit) as mary as American Express. Proof that 
when itcomes to American Express Travelers 
Cheques, maybe you sould just heave home 
without ther, 

Visa Business Card. 
Better For Business. 

Visas Business Card offers deferred payment 
plans, emergency travel assisiance services, 
convenient cash access, and specifically tailored 
expenditure reporting services, And it is accepted 


"EXOGSS (EUTIDUISETIEN INSUPENCe. OFrUin conditions and exclusions Spy 


al more than six million merchants—thats 
Aimost three times more than the American 
Express Corporate (ard. 


Visa Cash Access. 
Easier Access Worldwide. 


[you need cash from just your Visa card, 
you Te covered with over 248,000 banking branches 
around the world. tn.addition, with your Personal 
dentihication Number provided by your issuing 
bank and your Visa card you can get cash af over 
42,000 cash machines around the world, Com: 
bined, this is: more than ten times as many places 
as American Express 


Visa Classic Card. 
The Accepted Leader. 

Visa Ciassic is the accepted leader because it's 
honored al nearly three times as many places a5 
Amencan Express. And six times as many Visa 
cards are used throughout the world, 

So next time you have lo choose, remember 
which card green 

And wh 


It’s Everywhere 
You Want To Be: 


VISA 
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“The next great leap forward in the car industry 
wont happen in Detroit. It's happening right now, 
at our dealerships: 





THE CAR BUYER'S BILL OF RIGHTS 





For the past two years, in overall dealer service and 
product quality, Chrysier has the highest customer satisfaction 
of any American car company. 


At Chrysler, we understand that dealer ser- 
nice can Make or break the relationship between 
car buyer and carmaker, That's why...just as 
we ve made a commutment to stand behind the 
car buyer's nghts...our more than 5,000 dealers 
have made an equally important commutment to 
dehver customer satistachon. 

And theyre delivering. |.D. Power and 
Associates, one of the industry $s most respect- 
ed research organizations, surveyed ovet 
25,000 owners of 1987 passenger cars. The 
results clearly showed that owners of Chrysler 
built cars were hapmer with the overall service 
provided by ther dealers, anc with the quality ot 
their cars” than Ford or GM owners. That says a 
lot about the way our dealers treat your car, and 
the way they treat you 

Last year alone, our dealer techmcans 
oo recerved more than 500,000 total hours 

of specialized traiming im the most 


"0 Fee ero Agee TOSS Cl Cisiiieaer Sarin wih Pndoct Giaity ane 


Dee Gerace lar AR AT pean cars. SUCRLE LM oR SAPETT 


advanced repair procedures. [hats an increase 
of almost 2 10% © from JOSRL With this hands-on 
knowledge, and the most sophusticated equip- 
ment available, they're prepared to handie any 
prt lem 

You have a night to inendly treatment, honest 
service and competent repairs. Chryser...and 
every Dodge, Chrysler Plymouth, Jeep and Eagle 
dealer. ..inhend bo see that you pet rt. 


“SERVICE IS YOUR RIGHT. AND WE 
INTEND TO SEE THAT YOU GET IT” 


jaye 


4 CHRYSLER 
Va¥ MOTORS 
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HSS PPearec entiner 

wo Pencerine dnloons have mide a oommehuck, thanks to efor by 
COnsenwtionists 

shee TOS Thon Reanoven) SOIT were esiiblished, 752 perearines have 
been nehensed in the eastem US. and there has-been a steady increase in che 
ST PRI 

Wilh Wisc Ounsenation potickss, other once mine species such as the Americar 
heator und the bald covle hive also mace comebacks 

help save cur endangered species. Join the Nobhowial Wildlile Recheration 
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ALOone time, peregrine Baloo nested by the chousanias thrombi the United 
a I E “ . = i 5 3 { oa ‘ = ; 
Snes. But with the wiclesoread use of the insecticide DDT in the 1440s and 
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The 1932 Cadillac V-16 Sport Phaeton 





A Meticulously Engineereed Die-cast Metal 
Replica of One of America's Greatest Cars. 


The 1922 V-16 Sport Phaeton we Hand assembled,.even annot be rushed Reservations ar 
perhans the best Cadillac ever hand-waxed! being accepted on a strict first 
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President-elect Pledges 
Aid for Fragile Planet 


pitting “the window on the world 

thot te the National Geographic 

Soctety and the exciting work! we 
ce through that window, Presidenr- 
elect George Bush pledged that his 
adininisiration would “leave the planet 
in Pectier shine than we foun if 

“The plait fat is ted miaasy cf the 
probleme we fooe inthe environmen 
giobal waning, ocean pelleticnt, ciel 
rn —~are international in mature,” the 
Poesident-clect told pucets at a cine 
last Sovember marking the Society's 
centennial. “Il plan to use Aunerica’s 
leadership im the world The only 
path iow cleknerr, safer planet is clot! 
COE Pao) OE) the environment.” 
in introducing Wir. Hush, who un 

peared at the dinner only nine day 
Society President 
foilert M. Gorosvencdr (right, with the 
Presuent-dloct) promised the support 
of the Matiotial Gengraphec Society an 


after hia olection 


protecting the environment. In kesp 
rt with the theme of the evening anid 
Of the dramatic hologram cover on the 
livet janape ofl the centennial ven — "Can 
Mian Save This Freegile Earth” —he 
nie promised 0 comment to gee 
graphic pnd ewvironimental educatuan 
In the Society's senind century. 

“it knowledge has given os an 





HIG RE BIR 


underianding that we can wo longi 
imoare, dnd that is that planet cari i 
“We have 
learned) that the forces of man ire pcre 
of mach immense power they can alter 
the forces of nature. We at the Geo 
al TTL ifecom heel Triiki mill ii iho i 
the only sotution, To preserve aid to 
cumcrve Gur woth we must unler- 
sim 1.” 


at nek,” Grosvetor <nid 


iting the gray Of enhenheds, inven 
CTS entities eepliwcrs whoa Were prc eel 
i Focere tie Lentennial 
Awards (SaroxAL Onppnmariic, Oe 
corner (GSS), Preaideni 
fad that “the Society and these dius 
LAS awit crim hota 
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lipetiver be re fragile earth, 


[In wn introductiin: io the evening's 
program Circeemenor paticl tibute po ihe 
awn mcients (below), ~The bedi 
Vidi We Ate henonne undertand 
koowhedge,” he wreyte, 
* Am! they understand how ench of us 
hi an mci) peaponsihility to the 
Cee Of ROW Peder, 

The [4 heer irTcos were (peated, from 
beft) tacerge F. Hass, dean af under 
sea anchaeolowy; Huniid E. Edgerton, 
Inventor al the electronic stroboascomec 
fnsh| Jacques Yves Cousteau, tarine 
enmorcr and coinventor ofthe Agua 
Ling: tmriniaines-canographer Har- 
Wirhburn Miry 0, Leakey, 
pileoarchaculyst, Fronk CC, 
(riche. Jr. andionn!), Cranhesd, 
picnecr matiotrackers of anil. 


maive th 


the ior ce 


Petit i 


pri 


Also jétanding, from left) Sen. Tokn 
Cen, the first “American to orbit 
the eanh: Reber BD, Ballard. onder 
water goolcyist ind discoverer of the 
hitanc; Kenan 7 Erin, Wader til exce 
the fncient Greco-Roman 

Aphrxlisiite: mountainecr- 
corogmpher Hradford  Whsebhurn 
nosband snd colleague of Barhara 
Washburn: June lone 
racarcher of chimpirce beaver 
President (iroavenot Richard E 
Levkey, puleounthropolopgist; Thaver 
Se 
hactunrect 


qT cof 


Lacwictal) 


yeicran trave: lilommaker and 


nd Ser Eder! Aidllory. firs 


apples to the world: We ost work | to atin the semomit of Mount Everest 
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Yes, you can. Chevy Astro... 


A rear-wheel anti-lock brake system brake system designed to help you make fast. 

might be unexpected in a compact van. stable stops. For allthe driving, stopping and 

But is now standard in the advanced living your family does, Chevy Astro is the 

Chevy Astro. van that can. | 
On wet of icy roads especially, you'll Ei 2 sonr'0.080- yale Byrnes to Bemper Dine Warrznty pratection._ 

feel good ih a rear-Wheel anti- lock CREE ean tn weer aan Co 
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Slowly Restoring 
Leonardo's Viasterpiece 


Hhimeler ty millimeter the 
resaioration, of Leonardo dy 
ATA Vinci's “Last Supper” (Gre 
omArOc, Sovermber 153) contimucs 
Work tis been completed ten abit 
aff the mural, bocated in the refectory 
Of o fonner monmistery in’ Milin. 
[tal Do Pinan Brambilla Barco, 
whe hus oxegutcd the restoration soe 
ISTy, ae now Working wn the face if 
Chrat and the upper part of the table 
Dr, Pietro ©) Marni, inspector for 
the superintendon! of fine jorte in) Mi 
lin, save aMither owe years are peeded 
to finish repantine damage from expo 
dure to sunlight and Muctuwting tem- 
poratures, stripping the layers of paint 
atided by cartier restorations, and 
removing the prime accumulated aver 
contre 
Meanwhile, Mani hopes to install 
an miconditioung syatem in the 
imcrkintery thin vear to help prevent 
renewed detencratin as Toeaorntion 
work is completed. To reduce bunid- 
ty. whieh pho con cuipke Bericus dust. 
ape. ihe minber of visitors allowed to 
sce the “Last Supper” has been Eomited 
te St any one tine 





Uncovering the Past; 
the Mastery of Fire 


Phen did own aneesor fine learn 
i eee fire! That preheetoric 


mivanoe — which minks in impar- 
Lined with dtc tol reiki: — seems 
tn have accurrod much cartier than 
echentests had! thomeetit. 

The most recent evidence comes 
from Swurtkrans. a laree cove oucavib 
tion near Pretorius, Sowilh Afmes. Ar- 
chicos! ©. K. Brain found charred 





COEOORAPHI 


Veter vale): 


| animal hones scattered through lime- 


wone strata about a million years ald 
ond older. Experiments show that the 
bones were heated af temperatures as 
high os those occurring in compliros 
Acd in the cave layers, remains of 
the ape-muin Aemalepiiecin noni 
and @ larger bramed hominid, forrne 
rect = (Genoa, November 
(ES), seyret whe henbed those fines 

Prewinualy the cariicst strong evi- 
denies of fire use came from hcukes- 
Hin, a cave cor Beijing, China 
There, anid remains of Mein ered, 
8 lower of osh and tumed anal 
hones dates from about hall a million 
VORTE HzO. 


Black-footed Ferret 
Population on the Rise 


To are Iocking up again for the 








back-footed ferret, which has 
irene thrermch of geerih-of-Pauline 
cximcnce over the last decade 

Phe little animal, o member of the 
weasel family, hod been oconmsatered 
extinct! wit] a small proope was found 
amid prone dag colonies near Meec- 
lecise, Wyomme. in 198) (Gie 
caarin, Jone (983). Their known 
population rcached a peak of [29 in 
Yh bebo. a coMmtirutiern cf a peloubine 
(tat lulled prae dog, their chicf 
prey, and came chistemper. which kills 
ferrets, caused to cresh. Authonties 
then captured ferrets fron the wile ame 
warted a breeding program: 

Early in [989 the ferre! population 
Wit up to S&. acoording to, Tom 
Thome. o veterinarian with the Wyo- 
ming Game ond Fb Department, who 
isin charge of the program. Fifteen fer: 
ret hove boon scot to tw other facil: 
ica to prevent ony new outbreak of 
Hines from Kalling all capiive ferrits.. 
at hanpened in | PRS. Thorny plane bo 
reintroduce some ferrets inte the will 
when the population reaches SM, 
Which be fo~pes will happen by Poo]. 


Soviet Creography Poll: 
Pandas in Panama? 


A international survey conducted 
A lat vear by the Gallup Organiza 
ticen for the National Geegraph- 
lc Samety showed that Americuns have 
Wwortully limited knowledge of poor: 
raphy. As Sockery Preshient Cifhert 
Al. Grosvenor reported (CrponarniE, 
Buvember IUKR), Voth Americans 
dig ¢especaliy poaowly when compared 
with rotidents of cight other. nathons, 
finishing last in @ test of penerl gee 
rraphic khnowledi@e. A few of them said 
they thought pandas came from Pana- 
ino and kingaroos from Lebanon. 
jo Americans will be able to see 
how they compre with poophe in the 
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Soviet Linon when it comes fo geo 
erapincekpertse. Calhep will poin with 
the Inmittute for Sochokigy of the 
LLS.SR,. Acaiemy of Sciences ino 
Suciclyoommiwoned poll of | 300 
SOVIET cngens, @ thousand of them 
cutee the Moaciw aren and the re- 
mainder in the capital The Soviet 
respondeiite will be asked virtually the 
cathe quediors as those posed im the 
eanlier survey—questions to fined iu 
what importance they place i pete 
Brophy jimd to tes! their map-rcading 
skills by requiting ther to licate 
Eponint Places of bodice of water 


Clovis Cache Discovery 
Points Up Old Debate 


he discovery of a major cache of 
Chowit points tn oentnal Wirehing- 
fen (Oo ponaAric, Ortoher 1988) 
has helped refocus attention on the 
Viti Quast of when the Agmericns 
were firs peopled 
Such distinctively floted spew 

potnts, dating from 11300 to 10400 
yeimace. have teen found in southern 
Contacte andl ruch od the Cinited States 
Clovis points have tured! up ala atu 
number ol sites in Mexice, Gromtennala, 
and Cnete Roca (map, below). Moa 
were found on the surface and canna 
be dated Hut Alan Bryan of the 
University of Alberta, 
who ecavaied a Chowk 
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point in Guatemala, was able te dete 
that ate at about 10,700 years ago, 
A site in southern Mexico vieldoul o 
OChoviehke point dating back to Y 400 
VOUS weer. 

Archaoolognsts agrec that the West. 
cm Hemisphere was populated by 
people Who cromend a lind briilge from 
Asm mia Alma, By abou: 12,000) 
years ago they hil begun to spree 
wuthward through the Americas via 
an ice-free commit ceil of the Rocky 
Aicnntoins. ment believe, ding sham 
Clovis spearpoints to kid) large game, 

But Bryan, noting findings of non: 
Chor ertifocts 13000 and more voor 
ald in Soath Amenea, thinks that the 
angimal dispersal of peiple, perhaps 
ilong the Pactic cont, was moch 
earlier and (hat Chovis prititeowene just 
ome oberon! lechndtogies developed 
by their descendants. 








America is hooked on 
foreign oil. Today, we 
import almost 40 percent of 
the oi] we use—cven more 
than in 19/74, when che Arab 
embargo plunged us into 
gas lines, rationing, and 
TELCSS i011. 

The more we can use 
nuclear €TLeit ‘: instead at 
imported al A to penerate 
electricity, the less we have to 


depend on foreign nations. 

The 110 nuclear plants in 
the US. have cut our foreign 
oil dependence by over three 
billion barrels since 19/3. 
And they have cut foreign oil 
payments by over one hun- 
dred billion dollars. 

But 110 nuclear plants will 
not be enough to meet our 
growing electricity demand. 
More plants are needed 


= 


To help kick the foreign oil 
habit, we need to rely more 
Or Qu OWT enemy SOL es, 
like nuclear energ 

Far a tree booklet on nu- 
clear energy, write to the 
U.S. Council for Energy 
Awareness, PO. Box 66103, 
Dept. SNO4, Washington, 
D.C. 20085. 


LS COUNCIL FOR ENERGY AWARENESS 


Nuclear energy means more energy independence. 








MERCURY SABLE, Uniting comfort and contro! in 


Mercury Sable resulted in a sus: 


pension system that combines silken comfort.on the straight- 


aways with a firm sense of control on curves. And a driver's 
SBat thal supports you in a position of control that's also 
very Comiortable. Eyan the comforting convenience of switches 
yOu “read with your fingertips anc control with your eyes on 
the road. Expenence the comfort and control of a Mercury 


Sable at your Lincoln-Mercury dealer today. For more Sable 
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‘Tabasco* sauce has been a worldwide 

favorite for over 100 years, livening up 

the taste of everything from meat loaf 
to macaron salad to moo goo gai pan. 

50 Why just save it for the gumbo? 


The ively taste of Tabasco" sauce. 
Dont keep it bottled up. 
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the threat of giobal warming, Roger Sant, 

Chairman of Applied Energy Services of 

Arlington, Virginia, which builds and operates 
power plants, is dome something about it. 

“We're building a coal-fired plant in Connecti- 
cut that will release 15 million tons of carbon into 
the atmosphere over 40 years. Given the serious- 
ness of the greenhouse problem, Shery! Sturges of 
our staff came up with the idea of canceling out 
the pollution we're creating. We asked the World 
Resources Institute to find an appropriate way.” 

The result: Next month farmers in Guatemala, 
2,000 miles from Connecticut, will start planting 
52 million trees as part of the most imaginative 
and sensible program yet conceived to put the in- 
dustriaized world’s money where its mouth has 
been. For years we've asked developing tropical 
countries to stop destroving their forests; we need 
therm in part to absorb carbon dioxide from our 
factories and automobile exhausts. Not surpris- 
ingly, they haven't, because most of the farmers 
who slash and burn forests are desperately poor. 
They do it to survive. 

The project chosen for AES by the World Re- 
sources Institute will provide seedlings and train- 
ing for 30,000 Guatemalan farmers in the next 
decade. Sant's AES started the fund with two 
million dollars. The Guatemalan government will 
add another million, Contributions in cash, labor, 
and food from CARE, the Peace Corps, and U. §. 
ATD should raise the total to 14.5 million, 

The project will be directed by CARE, active 
worldwide in reforestation, in cooperation with 
(sumlemaia $s forest service and the Peace Corps. 
This February in Guatemala, CARE’s Luis Lé- 
pez told me: “We are working with 66 municipal- 
ities in the country. First we hold classes on 
conservablion and sustainable forestry practices. 
Then communities plant and care for trees that 
will previde them firewood, fruit, and lumber.” 

Mark Trexler, WRI scientist, estimates that in 
40 yours the project should yield a net gain of 3 
million tons of absorption capacity. “It's an ex- 
perimental project,” he said. “Unexpected popu- 
lation growth alone could invalidate our figures.” 

As we see in the article on Swiss deforestation 
beginning on page 637, it's not just the tropical 
forests that are in trouble, [t will take a Johnny 
Appleseed attitude on the part of all of us to re- 
verse the denuding of the earth's forests by hu- 
mn pollution. ARS has set o fine example. 
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TOYOTA CAMRY : 


TAKE ARIDE 
IN THE sill 




















| | im JINX). so a ‘ nd 
oe. " ie Ea a * LS 
lust climb aboard the 1989 Toyota a \ a 3 
= a | i mart” ‘sn = oF 
Camry, sit back ang enjoy the ride ba J 
Everywhere you look beauty abounds | 
from the richly appointed dashboard cs. 


cown to the super-plush seating and car 
petina. And for a truly spectacular view 
check out the vast amount of open space 
Or better yet. go test ride the great Indoors 
for yoursell, and discover beauty, everlasting. 
A 36month/36000-mile basic new vehi- 
cle limited warranty with no deductible and 
no transfer fee applies to all components other 
than norma! wear and maintenance items 
Call |-800430-TOYOTA for more information 
and the location of your nearest dealer, Get 
More From Life. ,.Buckle Up! 


TOYOTA QUALITY 


WHO COULD ASK FOR ANYTHING MORE! 





It seems most mid-size cars 
these davs barely have enough 
room to accommodate vour 
elbows, let alone a whole crew 

But we've changed all that 
with the launching of a 
space vehicle, The new Sonata 
from Hyundai, Inside the 
Sonata vou ll discover deep 
space. An astronomical 100 
cubic feet of it. Which adds up 
to more passenger room than 
any other car in its class. 

And it's comforting to 
know that the Sonata GLS 
comes equipped with the 
right stuff. 

Like cut- 
pie 


& 









4 is a 


os fe 


a j 





= 
DQ . 
a 
i 
a 
= 


carpeting and reclining bucket 
seats. A told-dewn 60/40 split 
rear seal with a disappearing 
armrest. There's ever a whole 
galaxy of standard features 
like power windows ani 
power door locks. And an 
electronically tuned AM/FM 
stereo cassette with 6 speakers. 
We've also included an 
optional sunroof for views 
that are out of this world. 
When you're ready to 
take off there's a fuel-injected, 
2 4-liter overhead-cam 
engine waiting under the 
hood. It's the most powerful 
standard engine in its 
"| _ class. And coupled 
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with front-wheel drive, the 
Sonata can really fly 

Hyundai has a reputation 
for going the distance, so 
every Sonata is backed by our 
46 monthly 46,000 mile 
Kumper-to-Bumiper limited 
warranty (with no deductible 
required).* Each new Sonata 
cavner also receives free 
membership in the Cross 
Country Motor Club” And, 
because it's a Hyundai, you 
can be sure it’s priced down to 
earth. 

For the location of your 
nearest Hyundai dealer call 
|-800-826-CARS, And test drive 
the new Sonata, It's a move 
that'll sit well with the crew 
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HYUNDAI 
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TLYING AIGH for this month's 
article on gravity, JOHN 
BOS LOUGH (ahboave, at cen- 
teri floats aboord o NASA 
RC-135. Used to train astro- 
NAS, (he plane peers brie! 





pire of weirhtlessness bs 
curving parabolas in the sky 
Although John sported a motion- 
sickness patch behind his ear, his 
euphoria faded after 12 of the 
flight’s 43 maneuvers. 
Unouenchable cunostty led the 
Colorado-born author to earn @ 
degrée in the history of science 
At the Sota 
Mowniarm Afail he embarked 
Ona Career 26 a writer. in eur 
Way 1985 issue he explained the 
inner workings of the atom, and 
ina 1985 book the theories of 
physicist Stephon Hawking 
Having followed the search 
lor gravity = secret trom the 
Leaning Tower of Pisa to Perth, 
Australian, John finds that gravits 


at Princeton 





including the 122 men who 
perished with Sir John Franklin 
on fs 1845 expedition. Right 
years tater, while searching for 
survivors, the British bark 
Breadalbane was crushed by 
ioe. Jett helped his father locate 
and explore the wreck ( July 
1983 GEOGRAPHIC). That 
trip burned felts fascination 
into determination 

Over three summers Jeff and 
Mike traced darkness and ice 
that annually lock up the Arctic 
But then facing comes naturalls 
to Jeff, a former member of 
(Canada’s national downhill ski 
team: “The Arctic teaches you 
to be uncredibly atluptable, ~ 
says the 26-vear-old Toronto 
native. Recenth outfitted with a 
DUISIness theeree, Jett now gives 
motivational lectures bo corpo 
rate executives — when he's nat 
Planning his next expedition 
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still weighs on his mind, even 
while jogging near his home in 
Vireinma “It's a miracle that 
our legs-can pump oght-along in 
earth's gravitalponal field,” he 
cav5, He avouls introspection, 
though, when pursuing his real 
PASSION! GOWnhill skiing. 


Calling upon the last of their 
strength, author Jerr MacInsut 
(right, at left) and photographer 
MIKE BEEDELL built a cairn on 
Baffin Bay to celebrate their 
navigation throeueh the heart of 
the Northwest Passage. The 
first to make the journey by 
Wind and muscle power done, 
they sailed and hauled an 
[S-foot catamaran for 2,400 
ice-choked miles. “We feel for- 
tunate to have survived these 
treacherous waters,” Jeff wrote 
on a note in the carn 
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Fortunate indeed. The pas 
cage has claimed many lives, 
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FROM SEA TO SHINING SEA, THE WILLTO 
SUCCEED IS PART OF THE AMERICAN SPIRIT. 
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